








SMAPS NASER ERE AEG IRE 
Fe ee ee 
Pe. 
steam be gp anyplace ee 


City of Greenville 
Diesel turns in 
impressive 5-year 
record lubricated 
with TEXACO URSA OIL iJ 





HIS Nordberg 2,400 h.p. Diesel engine — and that at only two points. Most of the meas- 


was installed in the municipal power urements ranged from .008” to .015” — an average 
plant at Greenville, Texas, in 1946 — and has beer of only .0002” wear per 1,000 hours of operation. 
lubricated continuously with Texaco Ursa Oils in Furthermore, in No. 1 cylinder the original rings, 
both crankcase and cylinders. G. C. Pullen, Master delivered on the engine in 1946, were found to 
Mechanic, reports on its condition at the latest be in such good condition they were placed right 
inspection . back in service.” 

“We took the engine down at about 65,000 mn 

hours operation. When we miked the cylinders, * x 


the greatest amount of wear found was only .018” Count on Texaco Ursa Oil to give your Diesels the 
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Saturday afternoon. 
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clean operation that means less wear, less main- 
tenance cost, less fuel consumption. Texaco Ursa 


Oil is highly resistant to oxidation... keeps rings 
free, valve action smooth and snappy. Assures 
longer life for bearings and all moving parts. In 


two-cycle engines, ports stay clear. 

There is a complete line of Texaco Diesel lu- 
bricating oils approved by leading Diesel engine 
builders and preferred by operators everywhere. 
In fact — 


URSA OILS 
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For over 15 years, more stationary Diesel b.p. 
in the U.S. has heen lubricated with Texaco 
than with any other brand. 


Call in a Texaco Lubrication Engineer for full 
details. Just contact the nearest of the more than 
2,000 Texaco Distributing Plants in the 48 States, 
or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


FOR ALL DIESEL, GAS 
AND DUAL-FUEL ENGINES 





referre PORTLAND 


... Cooper-Bessemer fuel and space savings! 


OWER facilities at the Village of Portland, 

Michigan, had to be expanded. A Cooper- 
Bessemer diesel was the carefully considered 
choice — as is so often the case in municipal, 
R.E.A. and other stationary services when all 
the facts are weighed. 


Portland's new Cooper-Bessemer is shown 
above —a modern, supercharged JS-8, rated 
1,158 bhp at 450 rpm driving an 820 K.W. 
generator 


First, for an engine that has proved itself 
equal to year after year of continuous, trouble- 
free service, it offers unmatched compactness 


— a fact that saved Portland plenty in reduced 
installation, foundation and piping costs. 

Second, the supercharged JS is noted for 
exceptional efficiency and unusually low fuel 
consumption at all loads. 


If your plans call for diesel, gas-diesel or 
gas engine power, 60 to 3700 hp, be sure to 
get information on the Cooper-Bessemer de- 
velopments that can save you money all along 
the line. 





The 
Cooper-Bessemer 





New York Washington, D. C. Bradford, Pa San Francisco Houston, 
Greggton, Pampa and Odessa, Texas Seattle Tulsa 


Shreveport 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNAs 


Dallas 
St. Louis 


los Angeles Chicago Caracas, Venezuela Cooper-Bessemer of Canada, ltd., Hali 


fox, Nova Scotia Gloucester, Mass. Calmes Engineering Co., New Orleans, lo 
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In rugged farm tractor service —in blazing heat and 


clouds of gritty dust — American Bosch PSB single-plunger 


fuel injection pumps have operated nearly 5000 hours 


without need for overhaul — the equivalent of 5 years 


trouble-free service. 


Tried and proved in the severest service, the 
American Bosch PSB single-plunger multi- 
cylinder fuel injection pump is expanding 
the use of economical Diesel power in fields 
where automotive-type Diesel engines are 
particularly adaptable. 


Considerably smaller in size and weight 
than comparable multi-plunger types, the 
PSB pump uses only a single plunger to 
serve as many as six engine cylinders — can 
be more easily serviced in the field — reduces 
substantially the cost of injection equip- 
ment for small Diese: engines — has rolled 


merican 


PROVED ON THE TOUGHEST JOBS... 
AMERICAN BOSCH PSB fuel injection pump 


up remarkable records of performance in 
severe service. 


The engineering and production tech- 
niques that made possible the successful 
development of the single-plunger injection 
pump result from over 40 years experience 
of American Bosch in the design and man- 
ufacture of precision products — coupled 
with a strong research program that leads 
constantly to new and better contributions 
to the automotive, aviation and Diesel 
industries. American Bosch Corporation, 
Springfield 7, Mass. 


osch 


MAGNETOS © GENERATORS © VOLTAGE REGULATORS © IGNITION COILS © ELECTRIC WINDSHIELD WIPERS © DIESEL FUEL INJECTION EQUIPMENT 


AMERICAN BOSCH CORPORATION = SPRINGFIELD 7, MASS. 
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GW) GIESEL powers 


world’s most compact 
600 cfm Compressor 


ae AP 
CONSTRUCTION —“‘Starts like a charm, even on 
the coldest morning. No time wasted in getting up 
to pressure. Runs a heavy pile driver with ease. We 
can set it out of the way with a crane and move it 
back to the roadway for towing in no time.” 


QUARRYING AND MINING—‘We couldn't im- 
agine 600 feet coming from such a slick little com- 
pressor until we saw the increased drill footage, and 
the ease with which it took over two FM-2 wagon 
drills. Good fuel economy, too.” 


HIGHWAY BUILDING—"Plenty of reserve—full 
capacity at 6,730 feet altitude. We're operating eight 
55-lb. blower drills putting in 20-ft. holes on cliffsides. 
So easy to maneuver and work with that it’s a natural 
for tough jobs like this.” 


ANSWER 


@ 


THE CALL 


Civia DEFENSE 


SINGLE ENGINES .. Up fo 275 HP. 








YY INNING acclaim as the world’s smallest, lightest, big- 
capacity portable compressor, the new Ingersoll-Rand 
Gyro-Flow 600 is powered by a 6-cylinder General Motors 
Series 71 Diesel engine. 


This compact, high-powered portable delivers a full 600 cubic 
feet of air per minute at a steady 100-lb. pressure, yet it weighs 
only 9,500 pounds. It is 20 to 40% lighter—and as much as 
20% smaller—than other portables of comparable capacity. 


Being 2-cycle, GM Diesel engines pack more power in less 
space. They start quickly on their own fuel, run smoothly and 
enable equipment to maintain rated performance at high alti- 
tudes. They're designed for ease of maintenance—no high- 
pressure fuel tubing—unit injectors that can be changed in a 
matter of minutes. And, when needed, low-cost “Factory- 
Engineered” parts are readily obtainable. 


These modern 2-cycle Diesels are bringing new economy and 
efficiency to more than 500 different kinds of power equipment 
built by 120 manufacturers. Ask your GM Diesel distributor 
or write us for full details. 


DETROIT DIESEL ENGINE DIVISION 


DETROIT 28, MICHIGAN 
GENERAL 


MULTIPLE UNITS ...Up to 800 H.P. 

MOTORS 

GENERAL MOTORS 
DIESEL 
POWER 





DIESEL BRAWN WITHOUT THE BULK 
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Newest in Diesel Design has 


Latest in Automatic Protection 


Recently developed radial Diesel has the 
industry talking about the newest in engine 
design—the latest in automatic protection. 
From the first, these new engines have been 
protected by Alnor Pyrotacs that continually 
monitor exhaust temperatures . . . automati- 
cally check all cylinders, anticipate trouble 
from overloading or lubrication breakdown. 
You too will find many applications for the 
Alnor Pyrotac and motor driven switch that 
bring you these exclusive features: 
Constant monitoring of up to 20 temperature points. 
Automatic shutdown when maximum safe tem- 
perature is reached. 
Switch pointer stops at position of excessive tem- 
perature. 
Both faces easily read from 20 feet—for minimum 
supervision. 
All circuits non-electronic—need no tuning. 


Switch cycle can be interrupted for close reading 
of each temperature. 
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Such constant, automatic protection increases 
efficiency and operating economy on all 
engines—reduces maintenance time and 
expense to a minimum. 

Ask your Alnor representative for assistance 
in solving your pyrometer problems today! He 
can help you select the right pyrometer and 
thermocouples for maximum protection of 
your engine installation. [linois Testing Lab- 
oratories, Inc., Rm. 507, 420 N. La Salle Street, 
Chicago 10, Ill. 


lbnor PRECISION INSTRUMENTS 
FOR EVERY 


INDUSTRY 


ILLINOIS TESTING LABORATORIES, INC. 


Room 507, 420 N. Le Salle Street a Chicage 10, lilinois 





“When they saw the star, 


they rejoiced ---" 


Matthew 2-10 


it not this, then, a season for rejoicing ...a season for reviewing and 


re-appraising the priceless values we have enjoyed in this America? 
Among others, the eminent right of free enterprise ... the right to work 
at or leave any job anywhere at any time. Shall we not agree that so 
fortunate a people must guard its heritage jealously? This land of ours 
challenges men against failure in any venture ... its reward to men who 
work is a cretain security . . . a cretain freedom to think and to act to- 
gether and as individuals for the greatest good to all the people of the 
world. Shall we look with sincere appreciation upon the gift we have so 
lately received from the valient? ... Shall we pause this Holiday Season 
to render to God our gratitude and to America our undivided loyalty so 


that there may be. . . 


Peace on Earth to Men of Good Will. 
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Eric Force Company, Erie, Pa. 
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cuts maintenance costs for industrial, workboat and railroad Diesels 


Here’s why: 
> Effective detergent action—Keeps rings clean 


> 100% solvent-refined oil 


= 

P O 
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> Does not form hard metal-like deposits on piston crowns 
> Oxidation inhibited—resists sludging 


. 


> Nonfoaming 


Here is the oil that provides protection plus for 
industrial, workboat, and railway Diesels—Gulf 
Dieselmotive Oil. 

Made from 100% solvent-refined oil, it does 
not form harmful metal-like deposits on piston 
crowns, especially important where the same oil 
is in service for a long period of time. 

Gulf Dieselmotive Oil has effective detergent- 
dispersant action, which he!ps keep oil-control 
and compression rings clean and free, and retards 
sludge formation. As a result, wear and oil con- 
sumption are remarkably low. 

Containing an excellent oxidation inhibitor, 
Gulf Dieselmotive Oil has outstanding resistance 
to oxidation and the formation of crankcase 
sludge. It’s nonfoaming and noncorrosive to silver 
bearings. 

These advantages of Gulf Diesel motive Oil add 
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up to cleaner engines, reduced cylinder wear, and 
lower maintenance costs. 

For further information call in a Gulf Lubri- 
cation Engineer today. Write, wire, or phone your 
nearest Gulf office. 


Gulf Oil Corporation - Gulf Refining Company, 
Gulf Building, Pittsburgh 30, Pennsylvania. 
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cl ENGINES 


crt SS 


SHOCK LOADS 


EVERY 30 SECONDS 


That’s normal operation for power shovels—the toughest assignment 
known for diesel engines. It’s the service P&H Diesels were designed 
to take. Years of superior performance, attested by hundreds of 
users, prove that P&H Diesels can take any of your toughest jobs 
in stride. It’s one reason wise users are 
standardizing on P&H Diesels. There are 
many other reasons worth learning. For P.H | eeesel Oo 
literature, write Diesel Division, Harnischfeger 
Corporation, Crystal Lake, Illinois. 
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ACTION IS PROMPT AND POWERFUL 
, 
WHEN AN Exide DOES THE STARTING 


In all climates, wherever the going is extra tough, 

Exide Batteries give daily proof of their mighty 

starting power. They’re built specifically for diesel 

starting .. . built to “give it’”’ . . . built to “‘take it.”’ 

Their superior performance is the result of years of 

research-engineering, plus continuous testing under Use Exide Diesel Starting Batteries for all heavy- 
all service conditions. The object: to give you a duty service—in buses, trucks, tractors, off-the- 
battery that’s outstanding for all heavy-duty start- ’ 
ing jobs. In Exide diesel-starting batteries you get: 
QUICK BREAKAWAY ond fast acceleration of engine to 
firing speed. THE ELECTRIC STORAGE BATTERY COMPANY 
LOW DEPRECIATION due to their extra long life. Philadelphia 2 

LOW COSTS of operation and maintenance. Exide Batteries of Canada, Limited, Toronto 

RUGGED CONSTRUCTION for rough usage in hard service. , “Exide” Keg. Trade-mark U.S, Pat. Off 


highway equipment, ships, power plants, diesel- 
electric locomotives. 


WHEN IT’S AN EXIDE’ 
YOUR DIESELS START 


1888...DEPENDABLE BATTERIES FOR 63 YEARS...1951 
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Easy-to-Install, Vibration-Proof, 


American FLEXIBLE Metal Hose fo: 





Diesel Installations 


Flexible Meta! Hose on diesel 
exhausts and air intakes is 
simple to install where offset 
connections are involved. You just 


bend it to the curves required 


Flexible Meta! Hose effectively 
absorbs line vibration and 
adjusts itself to thermal expansion 
and contraction—and thus 

s free from all shear and 


vibration stresses 


American Flexible Steel Exhaust or Air Intake Hose is available in two 
types: Corrugated Steel; and Interlocked Steel. Both are gas-tight, 
strong and able to withstand extreme service temperatures. For full 
details on both these logical products for diesel exhaust and air intake 
lines, just write for Bulletin EH-50, to The American Brass Company, 
American Metal Hose Branch, Waterbury 20, Connecticut. In Canada: 
The Canadian Fairbanks-Morse Company, Ltd. 61258 


wherever connectors must move... | Other Products 
for Diesel Use 


co | Connections for carrying 
CLLLIL Ansbduon } OL, AIR, WATER, EXHAUST, ETC., 
aie | UNDER ROUGH MECHANICAL 


AND TEMPERATURE CONDITIONS 
Write for literature 


FLEXIBLE METAL HOSE AND TUBING 
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“My Winslow Dealer 
goes out of his way 


to give me service!’ 


K. B. McGuire 
Ft. Bragg, Calif. 


Kelly B. McGuire and his two 
sons are prominent western lum- 
bermen, with logging and saw- 
mill operations in the rugged 
mountains on northern Califor- 
nia’s coast. Theirs is the vital 
job of helping to supply timber 
for defense and civilian uses, 
so their tractors, trucks and sta- 
tionary engines need all the pro- 
tection that fine lubricants and 
efficient filtrationcan give them. 
This makes it all the more im- 
portant when Mr. McGuire says: 


“T have been using Winslow 
Elements for over 12 years. 
Away back in the beginning I 
learned the need for adequate 
filtration, and through all these 
years Winslow Elements have 
given economical and dependa- 
ble performance. Just as impor- 
tant, my local Winslow dealer Be 
has gone out of his way to give Lubricants needed all the protection they could get 


me helpful service at all times.” when.roads were built (upper) to McGuire lumber- 
ing operations. Lower is one of McGuire's log hoists. 


WINSLOW MAKES THE RIGHT FILTER FOR ANY ENGINE AND THE RIGHT ELEMENT 
FOR ANY FILTER. ASK FOR OUR FREE BOOKLET, “THE CASE OF THE DIRTY DRIP”, 


Winslow Engineering Company 4069 Hollis Street + Oakland &, Celifornia 


Produced by 513-H-2 
WEST-MARQUIS, INC. 
LOS ANGELES, SAN FRANCISCO 
PORTLAND, SEATTLE 
LONG BEACH 
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BALDWIN-LIMA- HAMILTON 


‘BALDWIN LIMA 
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helps HAMILTON squeeze 


more horsepower from fuels 





One of the very few large diesels completely rede- 
signed since the war is the new Hamilton 21-SA. Asa 
result, it includes all those new engineering advance- 
ments that mean more horsepower from every drop of fuel. 
Take the scavenging and combustion system, for 
. and completely different. 
Exclusive rotary valves, a semi-hemispherical com- 


instance. It’s new .. 


bustion chamber made by a cup-topped piston 
and recessed cylinder head, proportioned porting and 
an annular wall chamber, trap 40% more air in the 


cylinder. Then combine to squeeze this extra air into 


center and as combustion is getting started. 
That’s “Squish Action!” . . 
efficiencies of the Hamilton 21-SA. 


. the secret of the better 


Which in turn explains why this Hamilton 21-SA 
diesel gives more horsepower per cylinder size and 
speed than any other equivalent engine. And why it 
can burn the heaviest fuel with a clean exhaust. . . 
give the same output ratings on both dual fuel and 
diesel cycles. 

Yet this is just one of the unusual features of this 
unusual diesel. So why not get in touch with us for 


the fuel spray cone just as the piston reaches top dead complete information. There's no obligation. 





Hamilton 21-SA diesels are available for marine or stationary appli- 
cations either dual fuel or straight diesel. Built 5 to 12 cylinders with 
output range from 2250 to 6860 hp. at 240 to 277 rpm. 


A. Recessed Cylinder Head 
B. Flat on Cylinder Head 
C. Annular Space 
D. Flat on Piston Crown 
E.. Cupped Piston Crown 


F. Looped Scavenging System 
with Proportioned Porting 


G. Exclusive Rotary Valve 


MORE POWER — LESS FUEL 
CLEAR COOLER EXHAUST 


CORPORATION Hamilton, Ohic 


- HAMILTON 
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SERVICE 
ORGANIZATION 


FUEL INJECTION EQUIPMENT 


DIRECTORY OF SERVICE STATIONS IN U. S. A. 


ARIZONA 
Phoenix, Charlie C. Jones Battery & Elec. Co., 
300-322 West Jefferson St. 
CALIFORNIA 
Los Angeles 21, Magneto Sales & Service Co., 
751 Towne Ave. 
Sacramento |, Langer & Rifkin, 1116 Fifth Street 
San Diego 1, Magneto Sales & Service Co., 1254 
Kettner Bivd. 
San Francisco 3, Furrer & Uster, Inc., 225 —7th St. 
San Francisco 3, H. G. Makelim Magneto Repair 
Co., 1583 Howard Street 
Wilmington, Diesel Control Corporation, 218 
North Marine Ave. 
COLORADO 
Denver 3, Central Supply Co., 1171 Lincoln Street 
FLORIDA 
Jacksonville 1, Spencer Electric Co., Inc., 40 West 
Beaver Street 
Miami 36, Florida Diesel Service Co., 1930 North 
Miami Ave. 
GEORGIA 
Atlanta 3, Auto Electric & Magneto Co., 477 
Spring Street, N. W. 
ILLINOIS 
Chicago 16, Illinois Auto Electric Co., 2011—37 
Indiana Ave. 
Rock Island, Lohse Automotive Service, Inc., 430 
North Capitol Ave. 
INDIANA 
Indianapolis, Gulling Auto Electric Inc., 450 North 
Capital Ave. 
IOWA 
Cedar Rapids, Edwards Carburetor & Electric 
Co., 209 Seventh St., S. E 
Des Moines 9, Electrical Service & Sales Co., 
1313 Walnut Street 
LOUISIANA 
New Orleans 13, John M. Walton, Inc., 1050 
Carondelet Street 
Shreveport, Vaughan Tractor & Auto Parts Co., 
224 Airport Drive 


SCINTILLA 


MARYLAND 
Baltimore 1, Parks & Hull Automotive Corp., 1033 
Cathedral Street 
MASSACHUSETTS 
Boston 15, W. J. Connell Co., 121 Brookline Ave. 


MICHIGAN 
Detroit 2, Knorr-Maynard, Inc., 5743 Woodward 
Ave. 
MINNESOTA 
Minneapolis 2, Reinhard Bros. Co., 
9th Street 


Inc., 11 South 


MISSOURI 
Kansas City 8, Electrical & Magneto Service, Inc., 
2538 Grand Ave. 
St. Louis 23, Diesel Fuel Injection Service Co., 
9331 South Broadway 
NEBRASKA 
Omaha 2, Carl A. Anderson, Inc., 16th and Jones 
Street 
NEW JERSEY 
Newark 2, Tire Trading Co., 239 Halsey Street 
NEW YORK 
Brooklyn 16, E. A. Wildermuth, Inc., 
Ave. 
Brooklyn 32, A & D Diesel Service, Inc., 677 
Fourth Ave. 
Buffalo 8, Hettrich Electric Service, 1032 Ellicott 
Street 
Syracuse 4, F. A. Crossman, Inc., 
Street 
Troy, Ehrlich Electric Service, 
Street 


1102 Atlantic 


943 Genesee 
Inc., 200 Fourth 


OHIO 
Cleveland 14, Cleveland Ignition Co., 
perior Ave., N. E. 
OKLAHOMA 
Tulsa 3, Magneto Ignition Co., 701 West 5th 
Street 


1301 Se- 


OREGON 
Portland 14, Automotive Products, Inc., 1700 
Southeast Grand Ave. 


MAGNETO DIVISION of 


SIDNEY, NEW YORK 


PENNSYLVANIA 
Philadelphia 32, J. W. Parkin, Jr., 2251 North 
Broad Street 
Pittsburgh 13, Automotive Ignition Co., 6358 
Penn Ave. 


TENNESSEE 
Memphis 4, Automotive Electric Service Co., 982 
Linden Ave. 


TEXAS 

Dallas 1, Beard & Stone Electric Co., 3909 Live 
Oak St. 

El Paso, Oakes Battery & Electric Co., 423 Texas 
Street 

Houston 1, Beard & Stone Electric Co., Milam at 
Polk Street 

Houston 11, Magneto & Diesel Injector Service, 
6931 Navigation Bivd. 

Odessa, Electric Service & Supply, 1601 North 
Grant Street 


VIRGINIA 
Norfolk, Diesel Injection Sales & Service, 808 
Union Street 
Richmond 20, Charles H. Woodward Electric Co., 
709 Broad Street 


WASHINGTON 
Seattle 1, Seattle Injector Co., 2706—2nd Ave. 
Seattle 14, Sunset Electric Co., 300 Westlake, 
North 
Spokane 8, Sunset Electric Co., North 703 Divi- 
sion St. 


WISCONSIN 
Milwaukee 2, Wisconsin Magneto Co., 918 North 
Broadway 


CANADA 

Quebec— Montreal—International Electric Co., 
1037 Bleury St. 

British Columbia — Vancouver— Magneto Sales & 


Service, Ltd., 126 Gore Ave. 


ALASKA, Ter. of 
Anchorage, Reeve Alaska Airmotive, Merrill Field, 
P.O. Box 1160 


AVIATION CORPORATION 
Western Office: 582 Market Street, San Francisco 4, California « Export Sales: Bendiz International Division, 72 Fifth Avenue, New York 11, N. Y. 
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MAN TO PLUG 


COST LEAKS 


IN DIESEL 


OPERATION 


He'll be frank with you. If no cost improvement can be made by 
changing your Diesel lubrication practices, that’s the opinion you'll 
get from a Cities Service Lubrication Engineer. And just as frankly 
he'll present you with evidence of any cost leaks revealed by his study 
of your lubrication program. 

In taking action you can command the full Diesel experience of 
Cities Service—one of the largest, fastest-growing, niost progressive 
oil companies, with scientifically-formulated Diesel lubricants in types 
and grades to meet all modern requirements. This wide range offers 
strong possibilities for you and the Cities Service man to improve on 
even “satisfactory” Diesel operation. Get his competent help now by 
writing to CITIES SERVICE O1L COMPANY, Room 241, 60 Wall Tower, 


New York City 5. Or call the Cities Service office nearest you. 


CITIES ©) SERVICE 
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Commemorating our 60th Anniversary 


THE POWERS REGULATOR COMPANY 


New Factory and General Office Building: 3400 Oakton Street, Skokie, Illinois 


World’s Most Modern Factory 
Producing Automatic 
Temperature and Humidity Control 


...to meet the greatly increased demand for POWERS products 
and to give you better controls, better deliveries and better values 
... these advantages are possible with our large new plant and 
modern production facilities. With an enlarged engineering 

and production staff, plus 60 years experience in heating, 


ventilating, air conditioning and process control, 
we believe we can be of greater service 
than ever before to our many friends 

who have contributed to our success. 


WILLIAM PENN POWERS 

. ..with his invention of the 

first all pneumatic system of 

temperature control and 

gradual acting vapor disc 

thermostat mace an invalu 

able contribution to the 

modern science of heating, Chicago 13, lll., 3819 N. Ashland Avenue © New York 17, N. Y., 231 East 46th Street 

air conditioning and indus- Los Angeles 5, Cal., 1808 West Sth Street © Torente, Ontario, 195 Spadina Avenue 

trial process control. Mexico, D. F., Apertade 63 Bis. © Honoluly 3, Hawaii, P.O. 2755—450 Piikoi at Kona (a55) 
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Hot or cold, Purolator Oil Filters do the 
job they’re designed for. Here at 
Antelope Station, Union Oil Com- 
pany of California’s new pumping 
plant, 3 Enterprise Diesel engines 
push upwards of 1000 barrels 16 
gravity crude per hour uphill toward 
Avila, Cal., 60 miles west. And they 
do it 


eo Engines are conventional 8 in. bore x 10 
in. stroke Enterprise Diesels of medium 
speed (220 h.p. at 720 RPM). Fuel is taken 
from line, centrifuged, then passed through 
heater to raise temperature to 180° F. 


Hot, free-flowing fuel goes through metal- 
ized Purolator strainers on fuel pump which 
passes it on through tandem Purolator Fil- 
ters to remove further impurities. Result: 
smoke-free exhaust—efficient performance 
at 2500-hour mark. 


Antelope installation is another case illustrating 
the reliance manufacturers and operators place 
on the Purolator equipment 


A Purolator Micronic’ Oil Filter, for example, 
traps abrasive particles as small as microns 
(.000039"); traps more dirt faster because its 
accordion-pleated refill provides filtering area up 
to 10 times greater than old-style filters. And it 
won't warp, distort, or disintegrate 


For lube oil, a Purolator* assures less wear on 
hard-working bearings and other vital parts 


For fuel, it provides the complete filtration, so 


essential for close tolerance injector orifices. 


Whatever your filtering problem, le* our engi 
veering staff show you how to solve it! 


* Keg. U.S. Pat. on 


+ your Power with... © 4 PUROLATOR 


MICRONIC OIL FILTER 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey, and Torente, Ontearie, Canada 
Factory branch offices: Chicage, Detreit, Los Angeles 
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KOPPERS Porous Chrome 
Rings keep maintenance 
costs to a minimum 

in diesel power plant 


Koppers K-Spun Piston Rings, produced by centrifugal 
casting process, are 100% stronger... four times more 
resistant to combustion shock than ordinary rings! They 
will not break in installation or for the life of the engine. 


Koppers Porous Chrome* Rings have a porous 
chrome surface that holds and distributes oil during Decstmastin de 
break-in, quickly wears down to perfectly seated problem, why not get 
solid chrome that prevents grit and other particles the right answer from us? 


from embedding in the ring surface where they can 
scratch cylinder walls. Porous Chrome Rings 


Write, wire or phore 
Koppers Co., Inc., Piston 
Ring Dept., 1642 Hamburg 


as oO fe imes as |c as other ri : 
last up to four times as long as other rings, $t., Baltimore 3, Md. 


reduce cylinder wear 50% or more. 


That’s why engineers everywhere 
are reporting amazing savings in 
equipment and maintenance costs 
through the use of Koppers Rings. 
Remember . . . we make rings 
for any equipment that 

uses piston rings. 


SVAN DER HORST PROCESS 


te, 


KOPPERS 
W 


AMERICAN HAMMERED 


PISTON RINGS 


SPECIFY: Fast's Couplings .. . Koppers Piston Rings 
- «+ both famous products of the Koppers Co., Inc. 


ONLY KOPPERS CAN FURNISH K-SPUN OR POROUS CHROME! 
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Sterling Viking Diesels detinitely 
lower costs of power production 














Model VDS-8S, 600 KW Generator Set. Viking 
Diesel “packaged unit” generator sets are available 
in 6 and 8 cylinder models. Bulletins 1024 and 
1028 fuel 


curves, engineering and installation details. 


contain sectional views, consumption 


Sent 
on request. 





We have the evidenced facts to show any user 
of diesel electric generator sets that the newly 
engineered Sterling Vikings can cut KW hour 
production costs by as much as 50 per cent. 

Fuel consumption, engine weight, compact- 
ness, housing, installation, parts cost, general 
maintenance — all are factors in the service 


MARINE AND INDUSTRIAL 


ENGINES 


worth of a generator set. On every point Vik- 
ings offer proven advantages confirmed by com- 
parison. In diesel engineering, Sterling has come 
up with design developments that have the in- 
dustry talking. We would like to give you this 
story of lower power costs first hand. Write us 
for latest Sterling Viking Diesel literature. 


@ Depend upon Sterling 
Diesel Power for 
Locomotives, Generator 
Sets, Commercial and 
Fishing Craft, Lift Bridges, 
Ventilating Systems, 
Drilling Rigs, Ete. 


Diesel, Gasoline, Gas—4, 6 and 8 cylinder—30 HP to 1,000 HP 
STERLING ENGINE COMPANY © 1270 Niagara Street + Telephone Lincoln 0382 + Buffalo 13, New York 
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“Ten years ago 


America’s Business 


9 


publications aa 


" JOHN W. SNYDER 


Secretary of the Treasury 


“Ten years ago America’s business publications, as a voluntary public service, 
presented for the first time advertisements outlining the Payroll Savings 
Plan for the regular purchase of U. S. Savings Bonds, and urged its accept- 
ance. During the decade which has passed, American business has consist- 
ently supported the Payroll Savings Plan and made it a success. Continuation 
of this cooperation with the Treasury is most essential in the present emer- 
gency. Expanded sales of Defense Bonds will assist importantly in checking 
inflation, in preserving economic stability, and in furthering the over-all 


defense effort.” 


In ten brief years: 


@ From 700,000 in 1941 employee participation went 
to 27,000,000 at the peak of the war. 


@ Companies with Payroll Savings Plans jumped from 
10,000 in 1941 to more than 175,000 during the war. 


@ Since January 1, 1951, the number of men and 
women on Payroll Savings has grown from 5,000,000 
to 6,200,000. 


@ On September 30, 1951, individuals held Series E 
Bonds totaling $34.6 Billion—more than $4.6 Bil- 
lion greater than on V-J Day. 


@ In the January-September, 1951, period, 33,418,000 
$25 E Bonds were purchased—a gain of 17% over 
the same period of 1950. 8,966,000 $50 E Bonds 
were sold in the first nine months of 1951. $25 and 
$50 denominations are the bonds bought by Payroll 
Savers. 

Congratulations to the executives of industry and 
the publishers of business papers for their continu- 
ing effort in promoting systematic savings through 
the Payroll Savings Plan—the plan that protects 
America and Americans. 


The U.S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 
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CAST PARTS 


Emphasis, today, is on in-service economies, 
for two reasons: maintenance costs come 
high, and the critica! need is to keep equip- 
ment on the job. And that's just one reason 
diesel manufacturers and operators in 
greater number are specifying Gun Iron for 
cast wearing parts. In thousands of applica- 
tions, Gun lron cast parts—superior in phys- 
icals—have demonstrated long life, PLUS 
lower operating costs. 


Produced in air furnaces, “cooked” like 
open-hearth steel, Gun Iron has exceptional 
resistance to frictional wear, high heat, 
pressure, and erosion. Any of its many useful 
properties can be “pointed up” to meet 
your requirements exactly. 


For diesel parts that are high in service 


life, low in service cost, investigate eco- 
nomical Gun Iron. You'll find our engineers 
and laboratory technicians ready and 
willing to help you discover Gun lron’s wide- 
margin advantage service-wise. HUNT- 
SPILLER MANUFACTURING CORP., 
373 Dorchester Ave., Boston 27, Mass. 


Canadian Representatives: Jos. Robb & Co., Ltd., 4050 
Namur St., Montreal 16, P.Q. 


HERE IS A PRACTICAL GUIDE for 
the user of iron and steel castings ... 
24 pages of technical data on many 
types of metals and alloys. Write for 
your free copy. 





~ PICKERING. 


Synonym for dependability since 1862 


Generating station of a midwestern oil 
company showing a battery of generators 
on which Pickering Governors are an 


integral part. 


PICKERING 


A Complete Line of 
MECHANICAL AND 
HYDRAULIC GOVERNORS 


2200 CLAS 


For 89 years, Pickering Governors have met and anticipated 
Constant Speed Variable Speed 


2600 CLASS 


\ 
*~ - service under every type of operating condition. 


the needs of American Industry. They have more than 


established a reputation for fully-dependable, long-term 


Today, Pickering stands ready to supply the right gov- 
ernor for the job — to supply the governor that will main- 


ain operating efficie i “9 i 
initia ‘amistad tain ope g efficiency at its peak regardless of service 


3200 CLASS conditions. 
To consult Pickering Engineers may be your passport 


toward more efficient and economical operation of diesel 
equipment. 


Constant Speed Variable Speed 


3700 CLASS 


THE PICKERING GOVERNOR CO. 


Established 1862 
88 LLEWELLYN AVENUE - BLOOMFIELD, NEW JERSEY 


Constant Speed Variable Speed 
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HOW MANY TONS OF IRON 
TO STOP A TRAIN? 


OT LONG AGO the Santa Fe 

El Capitan wore out a ton 
and a quarter of iron brake shoes 
every 4500-mile round trip between 
Chicago and Los Angeles. 


Today, thanks to General Motors 
Diesel locomotives, brake-shoe 
wear has been cut seventeen hun- 
dred pounds per round trip—sav- 
ing on this one passenger train 
alone more than 600,000 pounds of 
iron a year. In freight service, the 
national savings in brakes and 


wheels on railroads using General 
Motors locomotives runs into thou- 
sands of tons annually! 

This is because of a special brake 
applied first on the Diesel loco- 
motive by Electro-Motive. It’s 
the “dynamic” or electric 
tarding brake—an ingenious 
device that permits slowing 

a irain at any speed wichout 
applying brake shoes to the 
wheels at all. The engineer 
simply moves a lever which 


converts the traction motors into 
generators. As generators they 
resist motion, so act as brakes 
like braking with the engine in 
your car. 
Add this saving to the many 
other advantages and economies 
proved in 17 years of main- 
line service, and it’s easy 
to see why General Motors 
Diesel locomotives are one of 
America’s greatest defense 
assets. 


Home of the Diesel Locomotire E; L E C _ R O ~ M O -_ I V E D I V I hie I O N 


GENERAL MOTORS e LA GRANGE, ILL 


In Canada: GENERAL 
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LTD., LONDON, ONT. 


Al right—one of two pumping sta- 
tions serving Corpus Christi storm 
sewer system. Note ‘‘OC-H"’ filter 
at air intake of each of the three 
engines (pictured below). 


merican Aix Litter 


COMPANY, INC. 


445 Central Avenue, Louisville 8, Kentucky ° Darling Brothers, Ltd., Montreal, P. Q. 
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Says Mr. Burgin, Superintendent of the 
Geneseo Municipai Utilities: “Sinclair 
GASCON hos given us less varnish, less 
piston sticking, and a cleaner engine.” 
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@ For quite some time the Light Plant of 
Geneseo Municipal Utilities, Geneseo, Ill., had 
trouble with sticking rings, and with carbon 
deposits in the exhaust ports of its diesels. 

A few years ago these diesels were changed 
over to Sinclair Gascon D. Almost at once, it was 
noted that the troublesome conditions started 
to clear up. In the time since, sticking rings 

have become the rare exception and the carbon 


deposits are no longer a problem. 


Furthermore, in 1947, a 1400 hp. Fairbanks- 
Morse engine, shown below, was installed 
and filled with Gascon D. This engine has never 
had a sticking ring and is running remarkably 


clean, with exceptionally low cylinder wear. 


Perhaps Gascon® Oil can cure your diesel 

troubles, too. Get in touch with your nearest 

Sinclair Representative or write Sinclair Refining 

Company, 600 Fifth Ave., New York 20, N. Y. 
—_ om 
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EVERYBODY’‘S TALKING 
ABOUT CUTTING DIESEL 
OPERATING COSTS... 


. .. more power with less fuel . . . 


.. . low cost maintenance. . . 


. .. lesson in cost reduction. . . 
.. . cut Diesel overhaul 50% ... 


about cutting costs of Diesels? 


BFM rebuilt diesels save you up to '/, the cost 
of new engines—carry the same guarantee— 
can be delivered immediately! BFM also builds 
diesel equipment to your own specifications! 


BFM techniques require that 

the entire engine be taken 

down to the original cast and 

all foreign matter removed. 

The diesel is rebuilt from the 

original cast and test run. 

Hydrostatic tests are 

performed on the block, 

head, manifolds; 

and with marine diesels, 

on the heat exchangers. 300 KW GM Cleveland Model 8-268A Radi- Twin 6-71 GM direct connected to Gould 8” 
All moving parts including ator Cooled Portable Power Plant. The larg- 4 stage Model 3330 centrifugal pump. Semi- 


crankshaft, camshaft, liners, est portable Diesel electric plant ever made. portable unit. Made for Merritt-Chapman & 


: ° Scott, Corp. 
pistons, etc. are micrometered " 


to insure original specifications. 
BFM rebuilt diesels are 
guaranteed for 300 operating 
hours or 90 days from date of 
delivery whichever is prior. 


OUR CLIENTS ARE WORLD-WIDE 
Allied Chemical 
U. S. Army, Corps of Engineers 
U. S. Navy 
Moore-McCormack Lines 
Bethlehem Steel Co. 
Radio Corp. of America 
Standard Oil Co, of N. J. 
Merritt-Chapman & Scott Corp. 


Immediate Delivery of All Famous Seer 

Makes. Early Deliveries on Custom- 150 KW Twin GM Nodel 671 for Idlewild, Gray Marine Model 671 propulsion unit 
Built Equipment. Complete Stock of New York's loternational Airpert. Emergency with any reduction desired, Complete stock 
Parts for GM and Gray Marine as standby plant for lighting and power. of parts. 

well as accessories. 


LET US AID IN ENGINEERING YOUR NEEDS. WRITE OR WIRE US TODAY! 


BFM INDUSTRIES INCORPORATED 


USEigM 2124 MILL AVENUE, BROOKLYN 34, NEW YORK 
INCORPORATED 
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Greater cooling capacity...more com- 
pact, rugged design for stationary or 
portable Diesel engine applications 





Vertical tubes in core Core sections readily ¢ 
settions provide addi 
tional strength to core 


Mono Weld” single unit and outlet positions 

ks for supply ond «o ay be spaced os required 

onnections, locat temperat und » desar stom pec give morimum fluid 

p and bottom of 

t, bolted to stee! side 

members, rigidly sup 
ported 


ty with | te 4 poss 
guaranteeing mon 
m efficiency 


Core edges protected ond 
supported by formed steel 
c section side chan 

oels. 


Fan shoft bearing assem 

bly is large and extremely 

rigid, with large diameter a ms } omicattydasion 
shoft Bearings ore spaced <7 ae zi | one etostiie Gia oir 4 
to provide maximum ri - < a tem teaeeeen 
Gidity and strength “ . x 


Sheoves ond V-belts ore 
of standard size. Four or 
five V-groove sheoves use 
two ond three grooves 
for power drive; one or 

f pump os te- 


fon gvard protects oper- 
otors and core. Two piece 
construction, bolted to 
fon ring, insures ease of 
access for cleaning and 
fon service 





Simplified “A™* frame 
fon-support is of rugged 
welded heovy steel chan 
nel which provides great 
er strength, minimum 
resistance to oir flow 


Bose extensions (option 

al) for mounting motor 

and/or pump are bolted 

to fromework. Cross chan 

nel is welded to bose ex 

tentions for strong, rigid, - en. téie 
integral tramework mounted cight of left 


From the many features shown above, you can see that 
extra ruggedness is built into every component of improved 
Young Jacket Water Coolers. The result is a unit that will 
last the life of the power plant . .. one that excels in mobile 
service—that has the necessary compactness and ample 














Host Trenster Products Heating, Costing, Als capacity for field duty on portable equipment. 
for Automotive and In- Conditioning Products 


Young designing permits ‘he addition of lube oil 
dustrial Applications. for Home and Industry , ° . 

Tm Rep U.S Por OF and/or gas cooling coils between the water cooling core 

and the fan, making possible a lower fan-horsepow 
YOUNG RADIATOR COMPANY . &P sind 
Dept. 411-M_ © RACINE, WISCONSIN requirement. 
Potteries ot Racthe, Wisconsin, ond Mattoon, tiliasie Catalog No. 1351 plus ratings, specifications and other 
OL FIELD DISTRIBUTORS details will be furnished upon request. See your nearest 


TULSA: J. R. Meek Company, 1341 S. Boston St., Rm. 109 Young Distributor, or write direct. 
LOS ANGELES: Flournoy & Everett Inc., 5043 Santa Fe Ave 
MUSKEGON: Harold J. Young, 206 Montgomery Bidg. 
Others In Principal Cities 
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Air-Maze Type “E” filter-silencer is 
standard equipment on this Sterling 
Viking 6-cylinder diesel engine recently 
shipped to a key Navy base in the Pacific. 


Air-Maze filter-silencer cuts 
wear and noise on Navy’s 
new Sterling Viking diesels 


HE STERLING VIKING ENGINE above is one of two 
ipsa shipped to a Navy base in the Pacific. To 
assure long life and a minimum of intake air noise, 
the Sterling Engine Company equipped them with 
Air-Maze filter-silencers. 


Air-Maze filter-silencers overcome intake air noise by 
means of a specially designed acoustical chamber. A 
permanent, cleanable filtering element keeps dust and 
dirt out of the engine, greatly reducing wear and 
keeping overhaul costs to a minimum. 


Air-Maze filter-silencers are available in a wide range 
of designs—including cylindrical design (shown above) 


as well as square types incorporating flat panel cells. 
Both curved and flat panels are specially constructed 
to provide maximum efficiency over a wide range of air 
velocities. They are easily removed for servicing. 
Air-Maze serves the diesel industry with a complete 
line of intake silencers, oil bath filters, lube oil strainers, 
fuel filters, and other products. With a background of 
twenty-five years experience and thousands of applica- 
tions, Air-Maze, the filter engineers, have met practically 
every diesel filtration and silencing need. For help with 
your filter problems, contact your nearby Air-Maze repre- 
sentative or write the Air-Maze Corp., Cleveland 5, Ohio. 


The biggest names in diesels are protected by Air-Maze filters 


AIR FILTERS 





SILENCERS 
SPARK ARRESTERS 


30 





LIQUID FILTERS 





AI Res 


THE FILTER ENGINEERS 





& : OIL SEPARATORS 
GREASE FILTERS 
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“Tycol Diesel Oils assure free rings 


improve 
engine performance’ 
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Certainly! Tycol Diesel Lubricants resist sludging, 
gumming and carbonization. They are made from specially 
refined, high quality bases, and offer outstanding stability. They 
have high resistance to heat and decomposition. 

They help diesels operate continuously ... with maximum 

efficiency ... and lowest maintenance costs. 
There is a Tycol Diesel Oil scientifically engineered for every 
Diesel application — from high-speed units for industriel, 
railway and marine uses where a heavy-duty or detergent 
oil is necessary to low speed Diesels where a 
non-additive lubricant can be used. 
Want to learn more about these fine oils — engineered 
to do the job better, at lower cost? Call or write 
your nearest Tide Water Associated office today. 


SEND FOR A FREE COPY OF ‘‘TIDE WATER ASSOCIATED LUBRICANIA”’ 
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Boston + Charlotte, N.C. + Pittsburgh 
Philadelphia * Chicago * Detroit 
Tulsa * Cleveland + San Francisco 


TIDE WATER 
~waler Associaten 
OIL COMPANY 


17 BATTERY PLACE. KEW YORnR 6.8 ¥ 





they never sleep 
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This pumping station is typical of scores of crude oil and oil products’ pipe lines, where 
Alco Diesels are pumping over 6 million barrels daily. 


You can depend on 
ALCO DIESELS 


Experienced pumping station superintendents say 


they want engines that stay awake... and can 
be depended upon for long periods of operation 
with minimum maintenance. That’s why so many 
of them prefer Alco Standardized Diesels. For ex- 
ample, 37 Alco engines rolled up 814,752 hours with 
only .02°;, hours unscheduled shutdowns, in one 
typical installation. 

Pumping station superintendents like Alco Econ- 
omy, too. 


@ Compactness means lower building costs. 

@ Higher engine eflicieney means lower fuel costs. 

@ Flexible power range means easy ex pansion. 

@ Medium speed design cuts Ys the cost of 
principal auxiliary equipment. 


Investigate Alco Standardized Diesels today and 
find out why in the last 10 years more of these engines 
have been installed in oil pipe line pumping service 
in the United States and Canada than any other make. 
Contact your nearest American Locomotive Com- 
pany Sales Office at Beaumont, Chicago, Cleveland, 
Houston, Kansas City, New York, San Francisco, 
Schenectady or St. Louis. 
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MADISON-KIPP oa . " 


LUBRICATORS 


‘THE MOST DEPENDABLE 


OILING SYSTEM Me ccur performance is in direct relation to 
the quality of the oiling system! And that's 
EVER DEVELOPED! 


why builders of America’s finest machine tools, 
work engines and compressors specify Madison-Kipp 
“Fresh Oil” Lubricators as original standard equip- 


ment... because they provide the most dependable 
MEASURED FEED 


oiling system ever developed . . . measured feed, 


. drop by drop, fed under pressure. There are 
DROP BY |e) fe) six models to meet almost every application 
requirement. Illustrated is the Model FD. Please 
ED UNDER PRESSURE! address all inquiries to the home office in 


% Madison, Wisconsin 
pt age Meg ae ii jefe 4 
Fad ve ee Ee 


ir ow > re 
Wen Ta 4 


MADISON-KIPP CORPORATION 


205 WAUBESA STREET, MADISON 10, WIS., U.S.A. © Skilled in DIE CASTING Wechané 


ANCIENS ATELIERS GASQUY. 31 Rue du Marals, Brus- 
sels, Belgium, sole agents for Belgium, Holland, France, 


0 Experienced cx \UBRICATION Exgcncering 
and Switzerland nee 
WM COULTHARD & CO. Ltd., Carliste, England, sole © Originators of Really 
agents for England most European countries; High Ss AY mitt; 


ndia, Aus- 
tralia, and New Zealand 
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THIS 
SHARPLES OIL PURIFIER 


Produces from 
Low Cost 
Bunker C 

a Diesel Fuel 
that gives 
complete 


combustion 


YOU CAN SAVE THOUSANDS 
OF DOLLARS A YEAR ON 
DIESEL FUEL COSTS ALONE 


Engines using heavy residual fuels purified by the 
Sharples centrifuge operate as well as with costly 
light diesel fuels. Rings stay free—valves function 
properly—no cratering of injection nozzles—you get 
complete engine combustion because rust, carbon, tank 
scale, all solid impurities are thoroughly and effectively 
removed in one continuous operation by the greatest jctitihtien 


ntrif | for mmercially available. 
- a ne b complete facts today. 


The machine requires cleaning just once a week (a 15-minute job) and 
you need least maintenance or attendance for continuous round-the- 
clock operation. 


Diesel operators on land and afloat report that savings in fuel costs 


alone promptly pay for this purifier. Bring your own diesel fuel costs 
way down with a Sharples Continuous Centrifuge. 


SHARPLES 


eS THE SHARPLES CORPORATION + 2300 WESTMORELAND STREET, PHILADELPHIA 40, PENNA. 


NEW YORK e BOSTON e PITTSBURGH e CLEVELAND e DETROIT e CHICAGO e NEW ORLEANS e SEATTLE e LOS ANGELES e SAN FRANCISCO e HOUSTON 
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Now’ Turbocharged 


TO PRODUCE GREATER HP 
AT THE SAME MEDIUM SPEEDS ee ee 


ALL THESE OUTSTANDING FEATURES IN 
a ee ee TURBOCHARGED DIESELS OF THE LOW HP RANGE 


Together with this advancement in low Spee ae , er 

power heavy duty engines is the un- ST CC 
matched efficiency made possible through 
Enterprise intercooling. This develop- ai 
ment permits the engine to maintain uni- Efficient performance on low cost fuels 
form mean cycle temperatures comparable 
to normally aspirated engines — without 
increasing thermal stresses and bearing Smooth, quiet, vibration-free operation 
loads. 


Enterprise intercooling 


Low fuel consumption 


i : ' : Integrated design, easy accessibility 
Get complete information today. See why 
Enterprise offers the best in heavy-duty, con- Clean running, low maintenance 
tinuous service, medium speed diesels— for Rugged construction, continuous 
every stationary power use. 


round-the-clock operation 


Front and rear end power take-offs 


NORMALLY ASPIRATED | M-36 TURBOCHARGED 








135-240 HP 275-350 HP 


at 450-750 RPM | at 600-750 RPM 
Ratings at Sea Level 








Enterprise Turbocharged Engine 


6 cylinders, 4 cycle, 8” bore x 10” stroke. 
Piston displacement 3016 cu. in. 


DEPENDABLE ENTERPRISE ENGINE & MACHINERY CO. 


a A Subsidiary of General Metals Corporation 
Diesels . 18th & Florida Streets, San Francisco 10, California 
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There are many factors that influence ring 

and cylinder wear. But one thing is sure... 

when you install Cook “Job-Engineered” Rings, 
you may expect longer ring and cylinder life. 
Why? Because the rings will have been 
engineered to correct the causes of the trouble, 
and, equally important, they will be made of Cook 


Graphitic Iron...a superior wear-resisting material. 


Write today for complete information. 


C. Lee Cook Mfg. Co., Incorporated, Louisville, Ky. 
Branch offices in Baltimore, Boston, Chicago, 
Cleveland, Houston, Los Angeles, Mobile, 

New Orleans, New York, Say: Francisco and Tulsa. 


SS a A 


PISTON RINGS 
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You ride an elevator or climb three flights of stairs 


I, to reach the top of this giant engine. It’s the world’s 
biggest Diesel, built by Burmeister and Wain for the H.C. 
Orsted Central Electricity Works, Copenhagen, Denmark. 
x The engine is 38 ft. high and 80 ft. long with generator 


and exciter. It has eight cylinders (33” bore, 59” stroke) 


...is rated at 22,500 h.p.... produces 15,000 kw. 
: To protect those mammoth cylinders and pistons, the 
operator chose a famous Gargoyle Diesel lubricating oil. 
: This same kind of Correct Lubrication is available 


for vour power, production, and other plant machinery... 


to assure maximum output, lowest possible upkeep 
YES costs. Just call your Socony-Vacuum Representative. 
sen gets the Worlds Greatest Lubrication Knowledge 


and Engineering Service 


Ja ee ee 
aa) 7 ee 
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Editorial: 





nd it came to pass that there were in the land 
groups of men skilled in the art of making a 
metal called aluminum. They labored mightily 
to improve their art for in times of peace there 
was much need for this metal. Great power was 
needed to produce this metal and these men in 
their wisdom saw that unless power was obtained 
cheaply the product would be of great cost. 

God had bountiously endowed this land with 
the means for making this power, and its people 
with the art and skills to use this energy well. 
Great rivers were harnessed and the weight and 
velocity of their water used to turn machines. 
When the rain did fall and the snows far up in 
the hills did melt there was an ample supply of 
water for their needs. But. alas, there were times 
when there was not enough of this water. 

Not on this power alone did these men depend. 
In another portion of the land was a fuel called 
gas. in good supply. For many years it had, to a 
great measure, been wasted. Those skilled in the 
art of building machines known as engines 
learned how to use this gas and do it well. 

The makers of aluminum were quick to see 
the advantages of using these machines for the 
making of power. They did build vast structures 
and did make quantities of this desirable metal 
at a cost within reason. All prospered mightily. 

These same machines were well suited to be 
placed in’ harness with the dwindling waters 
so that the power in these parts of the land 
could be sufficient unto the need. Unlike the 
horse. they did not eat when not at work and 
yet could be harnessed with no delay. They were 
not too costly and were quick to be installed. 

And those plants that had been erected did 
prove the wisdom of those who were makers of 
aluminum for they produced the metal at the 
lowest cost for power. excepting where the waters 
could be depended upon to flow. Surely, here 
Was an omen. 

Not alone was this metal of use to the peaceful 
pursuits of the people; it had great use for the 
machines of war. The flying machines that could 
wreck such havoc upon the enemy were specially 
dependent upon it. And it came to pass that there 
was an enemy and it became needful to build 
up the sinews of the country. So, those who 
governed the people, residing in a place called 
Washington, did say to the makers of the metal, 
“Ye shall make more aluminum for we must have 
enough for our people. for our war machines and 
for those people who are our allies.” 

Indeed. the task was great, but to this end two 
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A Modern Fable 





new plants were undertaken after the pattern 
of these producing so cheaply and one structure 
was expanded. But in this land were many who 
were advocates of other forms of power and 
who had great influence among the lawmakers. 
\lso there were among the lawmakers those that 
coveted for their home areas the coin that would 
he spent. This, for political advantages. 

Gas was denied to one group of metal makers 
and they were told. “We fear for our supply, 
but there are those among us who would sell ve 
power.” By strange chance, a powerful group of 
local citizens who had a litthe power for sale 
courted their favor. Greater amounts to satisfy 
the full plan were contingent upon the time 
when a power plant of an uncommon type would 
he completed in the distant future. Even the wise 
among the lawmakers in Washington, place of 
divided opinion, decried this project, but their 
voices went unheard. 

One metal maker planned to erect another 
plant in a portion of the land distant from where 
he had one in operation. He was warned of 
reprisal if he did not spend his gold in this same 
area. To his claims that there was no more low 
cost fuel in the area, he was offered power at an 
artificially low cost to sweeten the bitter draught. 
\lso. in this offer was no regard for the welfare 
of the local people who would suffer power short- 
ages and greater tax burden in time to come. 

Where the waters of a mighty river had been 
harnessed and yet the elements had forsaken them 
so there was a great shortage of power, the metal 
makers were unable to continue full production. 
There was much talk of a power plant to provide 
the energy lost when the waters dried up. 

Lo and behold. the plans were for another 
new type of plant. The machines, called gas tur- 
bines. were to be of a design and size never 


‘before built; they needed many searce materials 


vital to the rebuilding of military might; and 


none among the soothsayers could say when they 


would be completed. 

And who shall suffer this loss? The country 
and those who pay its burdensome taxes; the 
makers of the metal; and the makers of the ma- 
chines known as engines who have labored dili- 
gently such that all shall reap the benefits of low 
cost power. 


Moral: Those who build better mouse traps 
should expect that the path to their doors will 
have plenty of detours, It is not the path that is 
beaten, but the taxpayers. 
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This Diesel Is Ready 


FOR A CHANGE IN DIET 


Right now this Worthington Diesel—one of three 1760 hp units owned 
by the city of Tarboro, N. C.—is operating on oil. 

But they anticipate natural gas in this area, and this Diesel is ready for 
it. With slight changes, it can easily be converted. 

Worthington’s patented dual plunger pumps now completely fuel this 
engine with oil—producing more perfect atomization, making possible the 
use of a heavier grade of oil. Also: firing pressures are reduced, exhaust 
temperatures, too, and combustion is improved. 

When the conversion to gas is made, the dual plunger pumps will furnish 
pilot oil for ignition. Conversion is made quickly and at low cost. 

For any engine application, call on Worthington—an engine for any fuel: 
oil (crude or regular), gas or ‘‘dual fuel”. Worthington’s complete line of 
engines assures you of the most economical operation no matter what fuel 
you use, 

Only Worthington dual fuel engines offer such exclusives as dual plunger 
pumps, gas micro-metering valves for each cylinder, and automatic thermal 
air control—all built to give optimum performance for the fuel used. 

Write for Bulletin S-500-B 31 C, Worthington Pump and Machinery Cor- 
poration, Engine Division, Buffalo, New York. 








Cross-section, Worthington patented ; 
dual plunger fuel pump. et es a ASS AAAUAAARY 
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@ Van Der Horst Co., the chrome plat- 
ing people, are aiding the war effort 
by application of their process to gun 


barrels, 


@ At the present time British machine 
tool manufacturers have over $2.000.- 
O00 orders on 


worth of American 


hand for 1952 delivery. 
@ Pipeline operation is becoming a 
fertile field for the 


boys. Recent applications to promote 


communication 


more efficient operation include. tele- 
graph, teletype, radio, and radiomicro- 
wave systems. What! No television ? 


@ A new process for “plating” coat- 


ings of refractory materials to meet 


the needs for high temperature- 
resistant materials in gas turbines and 
other high temperature service has 


now been developed. 


@ Cement dust plus water equals con- 
crete. This was one reason for Boston 
Sand and Gravel Company to switch 
from gasoline to 


trucks for 


Cummins-powered 
transit-mix cement 
Moisture 


fouled up the ignition system. 


opera- 


tions. and cement dust 


@ An Northwest 
Natural Gas Company and Canadian 
Gulf Oil Co. 
disposal of Southern 
Creek 


twenty-five vear period. Dual fuel en- 


agreement between 
has been concluded for 
Alberta's big 
Pincher Gas Reserve over a 
gines should find application in this 
area with such a promising source of 


fuel. 


@ In an effort to help the small busi- 
ness man conserve those hard-to-get 
machine tools the Office of Small Busi- 
National Authority. 


has issued a pamphlet on lubrication 


Production 


ness, 
materials and methods. Specific sug- 
gestions are offered for selecting lu- 
bricants, for oiling and greasing dif- 
ferent parts of machine tools, and for 


storing lubricants. 


@ Twelve diesel locomotives were de- 
livered to the Long Island RR recently 
by the Fairbanks, Morse Co. With the 
new engines, all steam locomotives will 


retire from passenger service. 


@ No rationing of petroleum products 
is foreseen during 1952. although local 
shortages may occur during the win- 
ter months if transportation facilities 


become overtaxed. 


@ Air Materiel Command's Supply 
Division reports that in the fiscal year 
1951 approximately 1.000.000. gal. of 
aircraft lube oil has been re-refined 
by contractors and had been put back 
into service. Recovery from used stocks 
was about 71.9 per cent. Speaks well 


for the re-refining when properly done. 


@ Aluminum production for Septem- 
ber was off 6 per cent from August 
due to the Northwest power shortage. 
he some 


Possible remedy here could 


diesel electric plants. 


@ 5000 machine tools valued at $80- 
million now in Air Force custody will 
be made available to Army and Navy 
contractors. Tools selected by contrac- 
tors from storage will be transfered 
to the Army and Navy. who will then 
lease tools to the contractors. 

@ A speedy new method of determin- 
ing the endurance limits of metals and 
alloys has been developed at Rens- 
selaer Polytechnic Institute. It was dis- 
covered that metals when heated ex- 
panded in proportion to the stress the 
sample already had undergone, per- 
mitting accurate determination of the 


material’s endurance limit. 


@ A four year program to standardize 
the high-mortality parts of gasoline 
engines used by the Armed Forces is 
nearing completion. Maximum inter- 
changeability is also being achieved. 
The program will also be expanded to 


cover diesel engines. 
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@ Increased supplies of nickel and 
1952. 


but the situation will still remain tight. 


molybdenum are forecast for 


@ With the present price of crude oil 
at about the same level as four years 
ago, some segments of the oil industry 


are working hard for a price raise. 


@ DPPA-NPA = Administrator Manly 
Fleischmann recently declared that we 
do not have a problem in this country 
more serious than the task of getting 
scrap to the mills and foundries, Serap 
means not only steel but brass, copper. 
and aluminum as 


lead. zine. bronze. 


well. 


@ Motor carriers subject to New York 
State truck mileage tax were required 
to file their 


recently, even though payments can- 


first monthly tax returns 
not be enforced until the court renders 
a decision on the constitutionality of 
the new law. 

@ A coal hydrogenation plant is now 
producing 200 bbl. per day of satis- 
factory gasoline from various grades 
of coal and another plant with a ca- 
pacity of 60 bbl. per day is producing 
gasoline and other liquid fuels from 


coal by a gas-synthesis process. 


@ A “quality booster” for the diesel 
fuel is being tested by the Navy. Ap- 
parently a celane improver, it is de- 
blend of 
nitrates developed by the Ethyl Cor 
When 


quantities, to lower grade 


scribed as a several amyl 


poration. added, in proper 
fuel or an 
said to 


assortment of grades, it is 


bring them up to Navy requirements, 


Harley L. 
American 
told the 


Transportation 


Swift. president 


@ Col. 
of the 


recently 


Transit Association 

National Defense 
Association at their 
annual conference that 700 new transit 
vehicles would be required in 1952. 
A good percentage of these should be 


diesel powered. 
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| gery about two years ago Stand- 
ard Oil Company of California 
supplied its customers in Idaho, east- 
ern Washington and Oregon by tank 
car and highway tank truck from its 
refineries in California. With the ex- 
pansion of the oil fields in) Western 
Colorado and the growing demand 
for petroleum products in the area, 
the company decided to embark on an 
expansion program which involved a 
three-fold project. 
(1) A pipeline to bring crude oil 
from the Colorado wells to Salt Lake 
City. 
(2) A 
this crude line. 
(3) 


oline and other refined products to the 


refinery at the terminus of 


A product pipeline to deliver gas- 
consuming area. 


L948 work 


started on the crude pipeline which 


In the Spring of was 
was completed in November of that 
year. While this crude line was being 
North Salt Lake 


City was completed sufficiently in the 


laid the refinery at 


record time of only eight months to 
take the crude and refine it into gaso- 
line, stove oil, diesel fuel, furnace oil 
and industrial fuel oil. 

During the first year of operation, 
this handled 6,000,000 
bbl. of crude. A further expansion has 


refinery over 


recently been completed which pro- 
vides a total capacity of approximately 
24,000 bbl. daily. 

The 


Idaho was finished in 


Boise, 
1949 and has 
now been extended to Pasco, Washing- 


products pipeline to 


ton on the Columbia River where these 
products are trucked or barged to 
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Refinery 


Engine room of the Hanna 
pumping station on the 
Rangely Salt Lake pipe line. 
This station employs three 
Nordberg engines rated at 
310 bhp. at 535 rpm. and 
operate on crude oil only. 


by Milo D. Pugh 


$35,000,000 pipeline is helping Standard Oil of 
California keep the prices of its’ products down to 
little more than pre-war level. 


PRODUCTS PIPE LINE - BOISE TO PASCO SECTION 


surrounding points. The products line 
Of this, 505 


miles is of 8°, in. diameter pipe with 


is now 567 miles long. 


the last 62 miles of 6°, in. diameter 
pipe. Total amount of steel used was 
33,000 tons in 40 ft. lengths and the 
line itself holding a total of 7,500,000 
gal. of oil products. 

\ necessary part of the products 
line is a Communications system which 
keeps all stations in touch with each 
other and with the dispatcher at the 
refinery. Since different types of fuel 
are moved in the line, the location of 
each batch must be known at all times 
and the bulk storage terminals kept 
advised when they can take their next 
delivery of the products needed. A 
the 
which has been exposed to atomic ra- 


chemical tracer is used in line 
diation bombardment. This radioactive 
chemical is diluted many times by its 


volume in oil and becomes a tracer 


liquid. A fraction of an ounce of the 
diluted tracer liquid is added to the 
oil stream between the two products 
in the line. Sensitive Geiger counters 
show the arrival of the tracer at sev- 
eral points upstream and thus an- 
nounce to the station in ample time 
the take-off can be 


the moment of arrival of the product. 


so that made at 
This tracer material is self-destroying 
and its radioactivity falls off rapidly 
with time and is utterly harmless by 
the time it reaches the consumer. 

At the Pasco terminal there are now 
eleven storage tanks which range i 
capacity from 8000 bbl. to 55,000 bbl. 
The total storage capacity is approxi 
mately 325,000 bbl. Five of these tanks 
are for storage of stove oil, two for 
diesel fuel and the remaining four for 
two grades of gasoline. At Pasco are 
tank truck 
each of which is double sided so that 


also two loading racks 
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as many 


loaded at one time. The motor trans- 
port includes 25 large mostly diesel 
powered trucks and trailer units and 
a service building. 

Other completed take-off 
terminals are located at Pendleton and 
Baker, Oregon and Fruitland, Idaho. 
The Fruitland 
capacity 


recently 


terminal has storage 
approximately — 30,000 
bbl., Baker 26,000 bbl. and Pendleton 
for 98,000 bbl. Previously completed 
terminals are located at Ogden, Utah 
and Burley, Falls 
Idaho. 

The crude line as well as the prod- 
ucts line is owned by the Salt Lake 
Pipe Line Company, a subsidiary of 
Standard Oil Company of California. 
The crude line known as the Rangely- 
Salt Lake runs from Rangely. 
Colorado with an elevation of 5200 ft. 
to North Salt Lake City, a distance of 
180 miles. The elevation at the Salt 
Lake terminus is 4355 ft.. but at Wolf 
Creek Pass in the Uinta Mountains. 


the line reaches an elevation of 9560 


for 


Twin and Boise. 


line 


ft. and is one of the highest crude 
lines if not the highest in the world. 
Three pumping stations are required 


to force the crude up the mountain 


as four tank trucks may be 


Uses Pipeline For Supply and Distribution 


Testing joint welds for 
defects with X-ray 
equipment on the Salt 
loke—Pasco products 
pipe line. 


duplex plunger pump at 71 rpm. 
The Myton pump 


approximately 40 


located 
from the 
Rangely station and the Hanna pump 
station at the foot of the Uinta Moun- 
tain 50 miles beyond the Myton. sta- 
tion, each has three Nordberg diesels 
which operate on crude only. These 


station 


miles 


are FS-G-98-SC engines rated at 310 
bhp. at 535 rpm. and the pumps are 
the same as those at the Rangely sta- 
tion. 

The products line has only one die- 
sel powered pumping station which is 
located at North Salt Lake City. This 
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“TWIN FALLS 


side. The Rangely station near the 
beginning of the line has three Nord- 
berg FS-G-SC duafuel engines 9 by 11 
in. rated 442 hp. (derated to 365 hp. 
due to elevation) at 530 rpm. The fuel 
for these engines is natural gas taken 
from the field. Crude oil is used only 
as pilot fuel. These engines are 4-cycle, 
mechanical injection, supercharged 
type each driving a National Transit 
reciprocating horizontal 434 by 18 
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is equipped with three Nordberg IS. 
96-SC 310 bhp.. 535 rpm. at 4300 ft. 


The pumps at this station are the same 











as used in the crude line, except that 


they are 3%4 by 18. The products line 























has two other pumping stations, but 
these 








are driven by electric motors, 





because of the availability of electric 








power. 











The total investment in the pipelines, 














refinery. storage and marketing facili- 
ties runs upward of $35,000,000, Yet, 

















because of the savings made, the price 











of the gasoline delivered in Boise was 





reduced by 1.2 cents a gallon and die- 





sel, stove and furnace oils by 0.7 cents 








a gallon. This in aggregate means con- 





siderable saving to the consuming pub- 
lic. What 


an example of what has been done in 





has been done here is but 











other localities by the petroleum  in- 





dustry since the war to meet the rap- 
idly 


serve its customers as well as to keep 








growing demand and to better 











down the price of its 
little 


products to 





where these are but nore than 


pre-war. 
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A practical and economically attractive method for 
“standardizing” worn cylinder liners and other parts 
where high quality iron wearing surfaces are suitable 


is provided by... 


Vanderloy M 


Vanderloy M as seen 
through the microscope 
at 100 X showing fibrous 
or fine columnar structure. 


The need, the economics, characteristics 
of the new surface metal, details of the 
process and the available facilities are 


discussed. 


YLINDER liner wear continues to 

be the subject for much research 
and development. Liners rate some- 
wheres about third among the major 
engine components in frequency of re- 
placement and are probably first’ in 
unit cost, 

Solution to the problem has been 
sought in better design: metallurgy of 
the mating surfaces: improved lubri- 
cation: filtration of air, fuel and wa- 
ter: and chrome plating of either the 
liner bore or the piston rings. All of 
these have helped aad wear rates are 
reasonably under control in view of 
the functional conditions. 

Unlike many other engine compo- 
nents, there has been no_ practical 
means to restore badly worn liners to 
standard size. Reboring to oversizes 
the 


new pistons, introducing non-standard 


has disadvantages of requiring 
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sizes and the necessity during design 
to leave extra stock in anticipation of 
this action. Chrome plating (Porus- 
Krome) has the ability to greatly ex- 
tend liner life but cost factors limit its 
use to comparatively thin applications 
(approximately 0.030 in. maximum on 
liner 


the diameter) as a means of 


reclamation or “standardizing”. 


NEED 


RECLAMATION having wider application 


FOR A CHEAPER METHOD OF 
is apparent. This was the incentive for 
the Van Horst 
America to develop such a method 


der Corporation of 


which has now been introduced under 
the name of “Vanderloy M”. 

After a study of known methods of 
electro-depositing iron (several ex- 
perimental licenses were taken) it was 
that 


either in the physical properties of the 


decided they were all lacking 


iron deposited or in the stability of 
bath for production operations. It 
took 


at a 


research to arrive 


bath 


ee msiderable 


new electrolytic without 


these deficiencies. 
RESULTS ARE IMPORTANT for several 
reasons. The first and perhaps the 
most important is that it permits liners 
to be restored to standard size at a 
cost of at least a third less than that 
of a new liner. It also keeps parts 
standardized and eliminates the need 
for stocking oversized pistons and 
rings. 

There is another factor in these par- 
ticular times of materials shortages. 
New and 


hard to get without considerable lead- 


parts are getting scarce 


time in ordering. To the operator, 
“lead-time” is frequently “down-time”. 
this 
process is a relatively short process. 


In contrast, “standardizing” by 
The saving in critical materials, man- 
hours and machine hours is also an 
important factor. Quoting a_ typical 
example, a 20-in. liner can be renewed 
by application of an average of 12.5 
lb. of Vanderloy M. This saves about 
1720 Ib. of high quality casting and 
expensive machining the replacement 


cost for which is approximately $1550. 


OTHER APPLICATIONS FOR THE PROCESS 
are equally advantageous. It applies to 
just about any wearing surface where 
the characteristics of iron are suitable. 
One of the specific uses at the present 
time is for the restoration of the bear- 
ing surfaces of crankshafts. 

CHARACTERISTICS OF THE ELECTRO- 
DEPOSITED IRON are an important con- 


sideration in obtaining optimum wear 
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rates. This new electrolytic iron. ex- 
amined microscopically, shows a fine 
the 
perpendicular to 
This 


offer good grain-on-end resistance to 


closely 
the 


appear to 


columnar with 


pac ked 


bond 


structure 
grains 
surface. would 
wear. in a similar to the use 


blocks 


manner 


of grain-on-end wooden for 
heavy duty factory flooring. 

There is a notable absence of 
the 


search projects under way is to 


any 
graphite. Incidentally, one of re- 
per- 
fect a method of controlled graphite 
plating along with the iron plating so 
as to produce deposits with the desired 
graphitic distribution in celloidal or 
spheroidal form. 

Variations in bath composition and 
plating conditions can produce depos- 
its with tensile strengths varying be- 
tween 50.000 and 10,000. psi. tensile 
strength. Current production practice 


has been established to produce the 


following average physicals: 


75.000 
60.000 
200-210 


Tensile Strength, psi. 
Yield Point. psi. 


Brinell Hardness 


Laboratory indications point to the 
possibility of adapting the bath to al- 
loy plating. The alloy program, how. 
ever, is a long term project. 

Machinability of Vanderloy M on 
outside surfaces is about the same as 


for alloy steels, having a tendency to 


General view of the new 
plant. Area at right is 
devoted to preparation 
of parts to be “standard 
ized’. Plating tanks ore 
at left final finish 
the background 


with 


ing in 


Typical group of parts as they are 


all parts of the country, they vary 


be tough. Inside bores are more dif- 
ficult but respond readily to grinding 
and honing. 

Fatigue tests are now being conduct- 
limit 
of the Vanderloy M and its effect on 


that of the base metal. Expectations 


ed to determine the endurance 


are that it will follow the pattern of 
limit 
for complete reversal of about 40-50 


all ferrous metals and have a 


per cent of its ultimate strength. 


STRENGTH OF BOND is always impor- 


ewer 
ein? 
’ set 
' 


‘ , ' 
\Wil ke 
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as to type and 


received at the plant. Shipped from 


method of packing 


tant with respect to plating, overlays, 
etc. In this case, the bond is atomic. 
The metals are essentially similar and 
of the orbits of their 
is attained. 
the 


apart fail to disrupt its atomic adhe- 


an intermingling 


atomic. structure Forces 


sufficient to tear one of metals 


sion to the other. 


THe process is well suited for plating 
heavy deposits as no evidence of ex- 
cessive grain growth or roughness is 
14-in. radial 


observed. Deposits of 





Ilustrative of the first step in 


In addition, oil 
petroleum residues 


socked parts are 


}- 


Once the ports of cylinder liners of the type shown are painted 
to stop-off plating deposits the entire liner is dipped in a 


masking wax. The operation shown is 


wox from the surfaces to be plated. 


thickness, or more, can be made. Ac- 


tually, economics and design are the 


limiting factors. 

There are two phases to the process; 
preparation and the actual plating. 
Preparation, as in general plating, con- 
alkaline 


stopping-off of areas not to 


sists of degreasing: anodic 
cleaning: 
be plated; and just prior to plating, 
anodic etching in a sulfuric acid bath. 

After cleaning and rinsing, but prior 
to the stopping-off operation, worn 
surfaces are cleaned up and made geo- 
metrically accurate by machining. It 
is also necessary, on surfaces such as 


in liners that have been oil impreg- 
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“standardizing”. 
liminary cleaning is required to remove grease, carbon, rust, etc. 


“baked” 


the removal of the unit 


Thorough pre 


to dispose of dimensional 


Restoring geometric accuracy of a typical cylinder by boring. 
This step is important not only for the purpose of removing 
discrepancies but 


also because it produces a 


suitable plating surface 


Liners, individually mounted in fixtures, are lowered into the 
plating bath. Individual control circuits are provided for each 
Connections can be 


seen at left. In the background, 


portly obscured, are some control panels 


nated over a long period, to bake out 
this 


later seepage or bleeding. 


or carbonize residue to prevent 

Unlike chrome plating, iron plating 
has good “throwing” power. In other 
words, while chrome deposition will 
take place only opposite the anode, 
iron deposits will wander considerably. 
Areas such as cylinder liner ports are 
masked with paint and other more gen- 
eral areas masked by dipping in a 
bath of molten max. 

Plating takes place in one of a 
series of tanks. The control set-up is 
such that the plating current for each 
individual part can be adjusted to the 


particular job. Again, in conparison 
to chrome plating, the efficiency of the 
plating operation is higher; current 
densities can be lower; and, of course. 
the plating material is cheaper. 

Note that in the preliminary alkaline 
baths the work is the 


anode, thus minimizing the absorp- 


and sulfuric 
tion of hydrogen. During plating the 
work is of necessity the cathode and 
some hydrogen is occluded, but the 
total is minimized. The possibility of 
hydrogen embrittlement is not serious 
in the case of Vanderloy M depositions 


in liners as tensiles and elongation of 


the thin layer are relatively unimpor- 
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Crankshafts 


cre mounted in 





special fixtures permitting rota 
tion during plating. Stop off wax 


ccats portions not fo be 


plated. Here, a crank pin is getting a final cleaning 


tant. However, on parts subjected to 
stress. such as crankshafts. it could be 
serious and 


a heat of seyV- 


eral hours at 600° | 


treatment 
is used to effee- 
tively drive off the hydrogen. 
The plating bath is the crux of the 
entire operation. Distinguishing fea- 
stability capa- 


bility of producing the desired results 


tures are its and the 


within limits of current 
density and temperature. The moderate 


temperature of the 


practical 
nominally acidic 
bath makes the stopping-off possible 
by using easy-to-work and low cost 
wax, 
Following plating, the parts are 
rinsed, the wax removed by hot water 
treatment and then they are dipped in 
a bath of protective oil. Edges of the 
plated areas and necessary radii (as 
in 2-cycle cylinder liners at both ends 
and at the ports) are ground to proper 


shape and the operation is completed. 


FaciLitigs for these operations are lo- 
cated in a new plant in Olean, New 
York, handy to all forms of transporta- 
tion and to all utilities. The layout was 
made with production line operation 
in mind. 

The 500-ft. line is arranged in a 
long “UL” shape starting and ending 
at a loading and unloading dock. The 
first half of the devoted to 


preparation and the second half to 


line is 


plating and finishing. 


In addition to the necessary machin- 
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ery there are 14 tanks for the various 


dips, rinses, plating, etc.. and another 
is being installed to increase produc- 
tion. They are built of iron with Koro- 
seal linings to protect them from the 
acid or alkaline baths. Gas heat with 
provision for conversion to oil is used 
the tank 


stirrers maintain temperature uniform. 


to heat contents and 


motor 
ity within the solution. 

Maierials handling has received at- 
work is safely and 


The entire work floor is served by an 


tention and all 


conveniently and transported. 


overhead traveling crane augmented 
by three jib cranes. 

In addition to the facilities at Olean. 
the capa ity of the Spar-Tan kngineer- 


ing Company, a Los Angeles licensee, 


“! can't understand it—after only 79,652 
continuous 
and quits! 


hours service—poof!—she ups 


















Current densities must vary with 


different parts. These contro! panels 


permit adjustment 


doubled to handle 


parts restoration. Other facilities are 


is being similar 
in prospect, in line with the growing 


scope of the process, 


SUMMARIZING, this new process offers 
a valuable service the possibility of 
badly 


parts. 


reclamation of worn cylinder 


liners and. other Economically 


it is attractive and should be an im- 
portant factor in reducing the opera- 
tional and maintenance costs of diesel 
one of the 
vulnerable spots attacked by advocates 


engines. As this is most 
of competitive forms of power, any 
reflect 
industry 


such reduction in costs should 


to the credit of the entire 
and result in wider diesel applic ation, 

The rebuilt wearing surfaces show 
promise of equaling if not bettering 
the wearing qualities of the original 
surface. In addition to offering excel 
lent wear surfaces by itself, the process 
provides a bridge between extreme 
conditions of wear and the limitations 
in thickness of chrome plating, widen- 
ing the application of the latter. Such 


surfaces can be 


built up to size and 
then chrome plated if desired. 
Finally, the potential saving in man 
hours, production capacity and criti- 
cal materials is particularly important 
at this time, Engine builders could 
concentrate more fully on new engine 
construction to supply the expanding 
power needs of both our military and 


civilian economy. 
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Running a series of samples 
through the Faber Viscosity 
test to determine the extent 
of fuel dilution or thicken- 
ing due to contaminants 
or oil-breakdown products. 


Diesel Engine Analyses Through Oil Tests— 
And What They Prove 


N investigation into the use of 


periodic used crankcase oil 


analysis was recently run by a_na- 


tional chain of independent testing 
laboratories who specialize in these 
that 


oil analysis is not a utopia, but in- 


analyses. The tests frankly show 
stead is a tool as important as any in 
the mechanic’s kit. The tests resulted 


in several basic conclusions: 


(1) That fuel savings are far more 
important than oil savings resulting 


from these tests. 


(2) That no mechanic can be expected 
to determine without laboratory 
coke 
lacquers or abrasives, or whether the 
been thickened by 


tamination or distillation. 


tests. 


the presence of carbon, resin 


viscosity has con- 


(3) That the only real and practical 
reasons for engine overhaul is because 
the engine may fail or has no power, 


or is using too much oil and fuel and 
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by James Joseph 


Bureau Chief, Western Round-Up 


thus is not economical to operate in 
its present condition. 

The laboratory bases these tests and 
findings upon five months’ study of 72 
diesel bus engines, in operation in a 
large UL. S. city. Of these 72, all but 
26 were eliminated from the final data 
tabulation because of recent overhauls 
or because of other factors of a doubt- 
ful nature affecting the results. The re- 
maining 26 engines, adjusted after de- 
tection of engine troubles through used 
ran 263,027 miles and 
19.249 gallons of fuel in the 
process, 


Cost of 


oil testing. 
saved 
‘ube oi! analyses for the 
total 72 engines over the five months 
$112.48 


month. The fuel savings chalked up by 


period amounted — to per 
the 26 engines tabulated, with the anal- 
yses being only one of the methods of 
inspection, amounted to at least $2000 
in five months. This savings does not 


even consider economies from dimin- 


ished 


which 


wear and deposit problems, 


were reflected in additional 
dollar savings, although indirectly. 
The investigation shows that lube 
oil analysis, while it has a very definite 
place in diesel engine operation, par- 
must be classed 


ticularly vehicular. 


along with other important mainte- 
nance tools, but from the practical 
standpoint, cannot be expected to re- 
place all other inspection methods. 
“It is true’, says this report. “that 
oil analysis often indicates ‘abnormal 
that 


verified by the 


metal’ and it is also true 


this 


wear 
indication when 
mechanics, will often save an engine.” 
These tests prove further that oil anal- 
relate to the 


need of overhaul. and that oil condi- 


yses do not necessarily 
tions may be either good or bad in an 
engine approaching the overhaul peri 
od. Both new and rebuilt engines tested 
showed good and bad oil conditions. 
Some engines approaching the ove 
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Oil somples received in spe 
cial containers are carefully 
kept track of as they go 
through the tests. Here, a 
sample is poured in crucibles 
in readiness for the start 
of testing 


haul period showed metal, some didn’t. 

“Therefore,” summarizes the report, 
“the value of metal determination is 
limited to preventing a premature fail- 
ure and in enabling the mechanics to 
decide which of several engines lo 
overhaul first.” 


The 


finding the faults. as indicated by the 


weight of responsibility for 
lube oil tests, rests with the mechanic. 
“The oil analyses’, continues the re- 
port, “is only a piece of paper and 
cannot in itself do anything.” 

On the basis of these and other in- 
vestigations, the lab suggests that good 
maintenance practice demands periodic 
test bench checks for injectors and 
fuel distribution components. In addi- 
tion, and in between test bench checks, 
oil analysis will indicate the degree of 
fuel dilution and fuel soot in the en- 
gines, enabling the operator to deter- 


fuel 


pump efhciency at minimum costs. Oil 


mine injector, distributor and 
analyses frequently serve the purpose 
of checking the installation and op- 
eration of replaced injectors to verify 
their prior to the next 
scheduled test bench check. 
that 


chanics depended upon the color of 


operat ion 


It was found also when me- 


exhaust in lieu of oil analysis as to 
ring area condition, damage through 
deposits and loss of fuel, had already 
progressed far beyond the point where. 
had oil analysis been used right along 


is a maintenance tool, the fault would 


have been indicated and could have 
been corrected at considerable savings. 

Used crankcase oil analysis should 
be taken prior to each mechanical in- 
spection, just as a mechanic would 
test any component of the engine. The 
ideal method where possible is to take 


the oil check week 


major inspection or at a minor in- 


one before Cat h 
spection period before the major in- 
spections. 

The testing laboratory made no at- 
tempt to compute oil savings. These, it 
considered, are controlled by the ex- 
tent of fuel dilution, by the ring con- 
dition as reflected by deposits, and by 
normal wear as the engines approach 
the overhaul period. Time between oil 
changes is likewise an important fac- 
tor. 

The laboratory, further, does not 
recommend extending drain periods 
except upon the advice of the diesel 
engine manufacturer or oil companies. 
It has that 


from extended oil periods are infinitesi 


found so-called savings 
mal compared to savings in daily oil 
consumption which may be made by 
reducing the abnormal conditions 
which bring about high daily oil con 
sumption, 

As an example: doubling oil drain 
periods in local bus service means one 
oil change saved approximately every 
other month. This involves only about 
5 or 6 gallons of oil. However. 20 gal- 


lons of oil can be saved every month 
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for a bus traveling 4000 miles per 


month, by the difference of average 
oil consumption between 30 miles per 
quart and 60 miles per quart. 
“Freedom from engine deposits 
through oil analyses and use of anal- 


fuel 


combustion trouble between test bench 


yses as a method for revealing 


inspections can make the difference”, 
says the report. 

Some typical economies, using crank- 
case oil analysis as a general, practical 


and reutine tool of maintenance are 


given here. 


Bus 
No. Before Adjustment After Adjustment 
Month MPG Month MPG 


April May 49 
odjust 
valves 39 
June 
adjust 3.4 July 47 


aver 4.67 


June 44 


nozzles 


A total of 8716 miles for the period 
resulted in 630.6 gallons savings in 


fuel. 


Bus 
No. Before Adjustment After Adjustment 
Month MPG Month MPG 
Dec Jan 45 
50 adjust 3.4 Feb 
valves March 
Morch April 
adjust May 


nozzle over 


traveled 12.180 


miles during the test period. and as a 


This particular bus 


result of adjustments, predicated upon 


lube oil analyses, saved 


fuel 


findings of 


1472. 


gallons of 
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a 


A batch of separate samples in the special con 
tainers and shipping cartons as received. Instruc 
tions are given on when and how to take samples. 


Centrifuging is one of the steps in testing. Three separate 
steps are followed to determine the amounts and types of 


contaminents in the oil that can best be separated by the 


All buses were tested in the heaviest 
kind of traffic, and at peak loads most 
of the time, which is the reason for 
the relatively low fuel mileage. 

The following is typical of results of 
oil analyses by the Faber Laboratories 
who made these investigations. Impor- 
tance lies in the change between tests 
or, in other words, the system is com- 
“Faber 


ample, is found by their own produc- 


parative, Viscosity, for ex- 
tion method and while convertible to 
Kinematic or Saybolt, there is no real 
need, First figures shown 
test on May 11 while the 
18 test. 


are from a 
second are 


from a July 


Bus Number 202 
Fuel Dilution = 2.0 
4.5 
Solids, Volume 0.6 
4.0 
Sludge Index 3.0 
14.0 
Viscoisty 256 
408 
SAE Number 30 
50 


Trace 


Faber 


Metal 


Fuel Soot 
High 
Overhaul Data 
48,000 miles since 
last overhaul. 


With certain type diesel engines, 7 


to 10 per cent fuel dilution is the result 


of improper combustion: (1) faulty 
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use of selected solvents and application of centrifugal force. 


injectors or dribbling, (2) injector 
push rod not properly adjusted, (3) 
rack not properly set, (4) poor com- 
pression due to valve adjustment, (5) 
poor compression due to ring seal. 
Over Ll per cent fuel dilution usu- 
ally is the result of a direct fuel leak: 
cracked 
flanges on injector jumper lines under 
cracked fuel oil 


head (not 


(1) loose connections. (2) 


pressure, (3) chan- 


nel in engine frequent). 


Do You 
Need 


Trained 


Diesel 


Men 
? 


A card to DIESEL POWER AND 
DIESEL TRANSPORTATION will 
bring you our listing. 


bad 
create more than 11 per cent fuel dilu- 
tion, but rarely 


(4) an extremely injector can 
does. 

Fuel soot: The presence of high soot 
indicates need for closer oil filter at- 
tention (lack of filterability due to de- 
tergency may be the cause); also, a 
check for air intake restrictions should 
be made. The difference between fuel 
fuel that 
results from improper combustion of 


fuel 


soot and dilution is 


soot 


fuel when 


while dilution occurs 
is not burning at all. 
Coke carbon: Coke carbon is formed 
under piston head and drops into the 
crankcase oil when abnormally high 
piston temperature is created because 
of insufficient cooling due to: clogged 
radiator, loose fan belts. leaking water 
Other 


causes are: oil piston spray faulty or 


system or improper timing. 
scale filled radiator. 

Sludge index-solids: Sludge index 
(patented) measures dispersed and 
“finely divided” oxidized and decom- 
posed oil and fuel products which may 
be removed by filtration. 

This five months’ test seems to in- 
that, 


used crankcase oil analysis is a tool in 


dicate viewed realistically, the 
the hands of the diesel maintenance 
that 


wav. But also these tests save time and 


mechanic, and should be used 
promote maximum fuel mileage as ac- 


curate indicators of injector efficiency. 
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REPORT ON RECENT MEETING attended in Washing- 
ton by the Editor holds data of general interest. Key men 
in three governmental agencies very frankly discussed 
some of their objectives, progress and problems. Occasion 
was meeting of the Society of Business Magazine Editors 
and all stressed the importance of the trade press in furth- 
erance of national objectives. Their comments may explain 
some of the thinking behind recent Washington decisions. 


PELFORD TAYLOR, ADMINISTRATOR, NEW SMALL 
DEFENSE PLANTS ADMINISTRATION outlined fune- 
tion of infant agency. Held that government procurement 
is coming in “big bites” now with result that many small 
businesses are being pinched off as their CMP material 
supplies dwindle. A focal agency, coordinating efforts of 
Small Business bureaus in other claimant agencies. its 
prime function is to help concerns stay in business by 
getting materials. He emphasized that his is not a con- 
tracting agency but assists by (a) recommending loans 
to RFC. tb) and to see that available materials are 
equitably distributed. 


CHARLES STAUFFACHER, PRINCIPAL ASSISTANT 
we © Ee 


problems of mobilization program. Major objectives were 


WILSON, reviewed objectives. progress and 


listed as: 


1) Production of military end items for our own use 
and forces of our allies. 
Establishment of physical facilities as broad base 
for production expansion in case of all-out war. 
Expansion production of basic materials necessary 
for domestic economy and war production of war 
materials. 
Maintenance of greatest possible economic stability 
both here and abroad. 


PEAK DEFENSE PRODUCTION was felt to be reached 
with quarterly deliveries of 31% billion of military goods. 
Held that supposed slowness in contracting was due to 
misunderstanding of methods of ordering in furtherance 
of above objectives. Military Procurement is deliberately 
irving to keep from stocking up on “easy to get” soft 
goods while going after the “hard to get” military hard 


Oo 
goods. 


PHYSICAL FACILITIES to provide the broad base fea- 
ture necessary are being encouraged far beyond the pro- 
duction capacity required for the present mobilization 
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program, The “$50-billion Defense Program” set up at 
the start was a target rather than a final breakdown of 
yroduction, further broken down into detailed components. 
Obviously. it is not being met but plea was made that 
progress be judged on real accomplishment rather than 


in relation to a rather “fictitious” target line. 


ON CRITICAL MATERIALS, Mr. Stauffacher expressed 
hope on steel and aluminum, commenting that the first 
two quarters of 1952 would be the darkest. Copper and 


the lesser metals were seen as a “long term shortage’. 


H. H. FOWLER, DEPUTY ADMINISTRATOR, NPA, in- 
dicated that the agency would concentrate on minimizing 
the impact of material shortages upon 1952 economy. One 
means is closer scheduling. Another is close screening of 
plans for new facilities expansion, both civilian and mili- 
tary. Some plans are being seen as stretching beyond 
completion dates in 1953 in to 1954, 


SUBSTITUTION, STANDARDIZATION AND SIMPLI- 
FICATION are some of the devices that are to be pushed 
to stretch available supplies. Serap program was empha- 
sized, Steel, copper, brass. lead and other metals are vi- 
tally needed. 


PERSONNEL to man governmental agencies is extremely 
important. It is in the interest of industry to provide top 
men for the agencies handling their affairs. Present “tours 
of duty” last for about six months and competent replace- 
ments are necessary. Current NPA releases reflect this: 
Recent appointments include Arthur J. Kerr to be Director 
of General Components Division and Otis Howard to be 


Director of the Engine and Turbine Division. 


DECENTRALIZATION OF MATERIALS CONTROL to 
field offices appears bad for the diesel industry. Many 
firms because of their materials requirements will auto- 
matically fall under field office control. Trouble arises 
from the personnel angle (see above) and from those 
operations that cross regional lines. It is obviously dif_i- 
cult to obtain men to head field offices that have intimate 
knowledge of every industry, its essentiality, and its prob- 
lems. Where a firm has plants in two regions, separate 
materials schedules would be necessary and there is no 
assurance that their consideration would receive judg- 
ment based on the same criteria. This could render con- 
siderable hardship and increase red tape in the matter of 


appeals. etc. 
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High Compression Spark 
Ignition Gas Engines 


GAS VALVE CLOSED GAS VALYE CLOSED 
AIR VALVE CLOSED AIR VALVE OPEN 


vAS TIMING VALVE 


|" order that we can fully appreciate 

the evolution of the high compres- 
sion spark ignition gas engine, it seems 
necessary to analyze to a degree the 
history of gas engine development 
over the past decade. 

It is quite certain that early experi- 
menters attempted to raise the com- 
pression of spark ignited gas engines, 
and concluded that it was impractical 
to operate such an engine at compres- 
sion pressures materially higher than 
120 psig. It is possible that the inab- 
ility to produce a satisfactory spark 
with the ignition equipment available 
at the time was a limitation, Conse- 
quently low compression spark ign.tion 
gas engines were common until the 
early 40's, 

Ratings on low compression four cy- 
cle gas engines were of the order of 70 
bmep. with fuel consumption of 9000 
to 9500 Btu. bhp./hr. The four-cycle 
engine is the type of engine dealt with 
almost exclusively here, since most of 
our experimental work has been per- 
formed on this type. 


Beginning of Dual Fuel Engines 
During the late 30’s research was 

begun on the gas diesel or dual fuel 

engine with very gratifying results. 
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GAS VALVE OPEN 
AIR VALVE OPEN 


INTEGRAL WITH INLET VALVE 


by George Steven 
Worthington Pump and Machinery 
Corp., Buffalo, N. Y. 


An abstract of the author’s address to the Petro- 
leum Mechanical Engineering Conference of the 
Petroleum Division, A.S.M.E. delivered in Septem- 
ber of this year, in which Mr. Steven gives: 
® A generous coverage of background material 
leading up to the development of the high 
compression spark ignition engine. 
Problems and considerations encountered in the 
development of this engine along with many 


examples and test data. 
Information on the type of ignition equipment 


needed with these engines and a comparison 


SYSTEM 


With this engine full load diesel ratings 
could be maintained without preigni- 
tion or detonation at full diesel com- 
Pilot fuel 


from 5 to 7 per cent was ignited by 


pression, quantity diesel 
the compression ignition principle. 
About this time supercharging of 
diesel oil engines became very prom- 
inent, so that almost concurrently the 
problems of diesels and 


ur 
gas 


super- 
charged diesel oil engines were being 
worked on. 

The first gas diesel engine that we 
built 


and made it clear that its 


was a naturally aspirated unit 
success de- 
pended on supercharging this engine 
as well as the diesel oil engine. 

\ mixing valve was no longer per- 
missible, since gaseous fuel has to be 
injected into the cylinders at a timed 
interval after the scavenging period. 


(145-155 


through and 


and due to valve overlap 


deg.) gas would blow 


into the exhaust system. 


Methods of Gas Injection 
Gas injection into the incoming air 


stream was necessary. Two arrange- 
ments are illustrated here. 

The principle most readily adapt- 
able to existing needs was a gas cut 


off valve on the inlet valve stem. (See 


of battery and magneto ignition systems. 


Fig. 1.) The inlet cam was also pro- 
vided with an additional hump so that 
after the inlet valve had been normally 
opened at a timed interval of gas in- 
jection, the small hump on the cam 
opened the inlet valve to a greater 
degree, thereby opening the gas pass- 
age permitting flow of gas into the air 
stream. Mixing problems were solved 
with the 
satisfactory combustion. 


use of diffusers to obtain 


Another approach was to provide 
for a separately cam operated gas 
injection valve suitably located in the 
inlet air passageway of the cylinder 
head. (See Fig. 2.) This construction 


a longer duration of gas 


permitted 
flow. making it possible to inject gas 


with lower available gas pressure. 
Again suitable diffusion was necessary 


for good combustion. 

In order to control from the gover- 
nor the quantity of gas to be supplied 
for any given load, a separate meter- 
ing valve was necessary. We first util- 
ized one gas metering valve suitably 
the 
depending on equal distribution to 


located in gas manifold system 


each cylinder by normal flow means. 
This arrangement was difficult to con- 


trol accurately, and we reverted to the 


use of individual gas metering valves 
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for each power cylinder. This made it 
possible to balance inconsistencies of 
gas flow through passages which were 
not always easy to maintain exactly 
alike. We also found that it was much 
easier to maintain proper cylinder bal- 
ance for varying heat values of avail- 
able gases. 


Air-Fuel Considerations 
One 


operation of gas diesel engines was the 


noticeable difference in the 
fuel economy at partial loads. While 
even better fuel economy was obtained 
at full with the 


compared to the diesel oil engine, the 


load fas diesel as 
reverse was true at partial load opera- 
tion by a very wide margin. 

It became obvious that with the ex- 
cess air quantities which were avail- 
able at the partial load conditions, a 
suitable combustible mixture was not 
being obtained. It was felt that with a 
reduction of the air quantity main- 
taining more nearly air fuel ratio re- 
quirements, and eliminating excessive 
stratification due to lean mixtures, that 
beneficial results would materialize. 

By incorporating in the turbine 
blower discharge passageway a man- 
ually operated damper, the immediate 
results of throttling the air quantity 
was a definite improvement in fuel 
economy at partial load operating con- 
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ditions. Applying this same degree of 
throttling to the diesel oil engine had 
the reverse effect. 

Two methods of automatically con- 
trolling the air quantity are available. 
The most obvious arrangement is to 
suitably connect the damper control 
to the engine governor, which requires 
careful design of the damper or throt- 
tle valve characteristics, so that with 
the linear motion produced by the 
governor, the proper degree of throt- 
tling can be producing for each load 
position. Such a device will not in any 
way compensate for changes in am- 
hient air temperature. Another  ap- 
proach is to utilize the exhaust stack 
temperature as a means for controlling 
the air damper throttle position, tak- 
ing advantage of the fact that maxi 
mum full load exhaust temperature can 
be maintained without damage to the 
that 
develop as well as full load. We imme- 


diately proceeded to develop such a de- 


engine at any other load may 


vice, which is known as our “thermal- 
air control system”. 

Thermal-air control system consists 
located 
in the exhaust system and connected 


of a thermal element suitably 


through a temperature sensitive in- 
strument to a servo motor operated 
throttling damper. The problem of de- 
signing certain characteristics into the 
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damper are completely eliminated, 
since regardless of the damper shape, 
it will always reach its proper position, 
as called for by the instrument. re- 
This able to 


correct the degree of throttling for 


sponse, dev it i is also 

any ambient temperature existing. 
While all of the foregoing may lead 

think that the title of this 


subject is incorrect and that we have 


you to 


been discussing dual fuel engines or 
gas diesel engines, it is necessary to 
consider this stage of our develop- 
ment, because it leads directly to the 
thinking which brought about the de- 
velopment of the 


high compression 


spark ignition gas engine. 


High Compression Gas Engine 
Development 

Surely, if we could operate a gas 
engine on high compression by creat- 
fuel 


seemed a natural assumption to believe 


ing ignition with injection, it 
that the same results should he obtain- 
able with spark ignition provided a 
suitable ignition system could be made 
available. The need of high voltage 
ignition equipment to penetrate the 


denser media which existed at com- 


pression pressures of approximately 
150 psi. was demonstrated to manu- 
facturers of ignition equipment. 


Coils were developed from which 
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KNOCK LIMIT DETONATION CURVES 
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battery ignition would produce volt- 
ages around 30 kv. With this equip- 
ment, it was possible to operate the 
high compression spark ignition gas 
engine almost as satisfactorily as a 
diesel oil engine at full diesel compres- 
sion with certain limitations. 

We discovered that the spark igni- 
tion engine required an approximately 
correct air-gas ratio at all loads to 
provide a combustible mixture which 
could be satisfactorily ignited. This is 
contrary to the requirement of gas 
diesel engines with pilot oil ignition, 
which will operate at any load with 
very lean mixtures, but at the penalty 
of higher fuel consumption. 

As the 


spark ignition engine will just not 


far as we can determine 
operate with these same lean mixtures. 
Air throttling control is, therefore, a 
necessity on a high compression spark 
ignition gas engine, except in naturally 
aspirated versions where a standard 


mixing valve can be used. 
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Again best results were obtained by 
having an individual air throttling 
valve for each power cylinder located 
adjacent to the cylinder head entrance 
passages, in order that each cylinder 
obtain the proper air gas ratio mixture 
and reduce the possibility of cylinder 
unbalance. No doubt by careful tailor- 
ing of manifolds for each cylinder 
head entrance passage, a single control 
valve could be made to function, but 
even wiih the added expense, it is more 
to 


metering and air control valves. 


satisfactory use individual gas 

The bulk of our research has been 
conducted on a 16 by 20, 4-cycle en- 
gine operating at 360 rpm. It kas been 
operated both as a naturally aspirated 
and supercharged unit. 

Being conscious of the problem of 
detonation, the engine was equipped 
with an intake air heater by which 
means the inlet air to the manifold or 
turbocharger inlet could be elevated to 


temperatures encountered in service. 
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IGNITION PERFORMANCE 
CURVES 


Tests conducted with intake 
temperatures varying between 90 
164° F, 
the 


lighter loads as the 


were 
and 
and it was determined that 


detonation limit was reached at 
ambient temper- 
ature increased. Fig. 3 shows the bor- 
derline knock curve between loads of 
100 and 140 bmep. 
temperatures previously mentioned. 
Using 90 
DEMA standard rating point, for every 
10 


was found that a reduction from 314 


and at ambient 


F ambient temperature as 
higher ambient temperature, it 


to 5 per cent in load was necessary to 
limit detonation, depending upon cylin- 
der bore size. Larger bore cylinders 
are susceptible to somewhat higher de- 
ration than the smaller bore cylinders 
in view of the fact that the cooling 
jacket effect on larger bore cylinders 
is less than on smaller ones. 

On a supercharged engine it is pos- 
sible to overcome, to some degree, this 
difficulty, by 
charger discharged air. 


aftercooling the turbo- 
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FIG. 


The degree of improvement 
the 


depends 
upon temperature of available 
cooling water, although even 90° F 
water can be utilized with a properly 
designed intercooler to produce very 
good results. Fig. 1 shows the effect of 
engine rating with relation to ambient 
temperature and spark advance. Re- 
tarding spark. of course, has an ad- 
effect on temperature 


and fuel consumption, both of which 


verse exhaust 


are also indicated on Fig. 4, which 
covers a naturally aspirated operation, 
but the 
supercharged operation. 

Full load fuel consumptions of 6400 


results are comparable on 


Btu. bhp. hr. on a supercharged en- 
gine rated 120 bmep. and using 12:1] 
compression ratio, has been obtained. 
This test’ value. 


but 6800 Btu. bhp. hr. is practical for 


value is a research 
normal operation. 

It is my opinion, however. that in an 
engine. which will never have to oper- 
fuel 


where spark ignition is desir~d. 


ate on any other than gas and 
there 
is considerable merit to adjusting our 
ideas of compression ratio to a some- 
what lower value. 

\ value of 10:1 in place of 12:1] 
will provide an engine with less sus- 
therefore. 


ceptibility to detonation. 
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being able to carry higher loads with- 
out intercooling and the fuel consump- 
tion, while not as good, will not suffer 
too badly. A few comparisons and ex- 
amples will help in this regard. A 9 
by 10% naturally aspirated gas engine 
has been in operation for 12. years 
with 10:1 compression ratio. This unit 
is similar in all respects to the low 
compression engine of 5.5 compression 
ratio except for the use of turbulence 
type pistons. A high tension magneto 
with aircraft type spark plugs was 
incorporated, This unit showed a fuel 
consumption of 7500 Btu. bhp. hr. A 
number of 1214 by 1415 engines have 
been built with 10:1 compression ratio 
showing of about 7500 Btu. bhp. hr. 
with ratings increased from 75 to 80 
bine p- 

Tests on the 16 by 20. 4-cyele super 
charged engine. previously referred to, 
4.2 


’ 
. 


were conducted with 
Load 


high as 145 bmep. without detonation 


} compression 


“ 


ratio, tests were carried to as 


and without the use of an intercooler. 
The ambient temperatures during this 
test were 60° F to 90) F. Fig. 


the characteristic performance of this 


5 show Ss 


unit from which you will note the fuel 
consumption of 6700 Btu. bhp. hr. at 
120 bmep. 
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This compares with the previously 
mentioned fuel consumption of 6400 
Btu. bhp. hr. 


ratio, but with the use of intercooling 


with 12:1 compression 


to obtain 120 bmep. Fig. 6 indicates 
the expected gain in efficiency by in- 
crease of compression ratio. and you 
will note that as we go up higher in 
compression the indicated results flat- 
ten off so that economy improvement 
becomes less effective. 

As a result of the higher compres- 
sion temperatures which develop, the 
engine becomes more susceptible to 
detonation and somewhat more critical 
for the 


unless it 


average operator to handle, 


is suitably intercooled. 

In 1948 an 81% by 13. 2-cyele ex 
haust valve in head diesel engine was 
converted to operation as a spark ig- 
nition gas engine. The compression 
ratio was 14:1. The unit operated sue- 
cessfully. although the load was limited 
due to the magnitude of the compres- 
sion ratio, New spacer pieces were in 
stalled and compression ratio was re- 


o 
o 


were able to carry 


which 


110 


duced to a value of under 
conditions we 
bmep. without detonation. 

On the this 


larger engine of 16-in. bore and 16-in. 


basis of res arch, a 


stroke operating at 320 rpm. was de- 
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veloped, with exhaust valves in the 
head and intake ports in the cylinder 
liner. Scavenging air was supplied by 
a reciprocating compressor. Compres- 
sion ratio was 814 to 1, resulting in a 
compression pressure of 265 psi. 


The 


bmep., but overloads have been carried 


rating was established at 77 
for long operating periods on. test to 
as high as 110 bmep. 

Considerable gains of performance 
from the standpoint of load capacity 
and fuel consumption have also been 
obtained by higher compression in the 
conventional loop scavenged 2-cycle 
design and some low compression units 
have been changed over in the field 
with beneficial results. 

It should be 


hydrogen gas with a hydrogen content 


mentioned that high 


in excess of 15 per cent will probably 
require some deration because of the 
tendency for this type of gas mixture 
to detonate. It is not within my scope 
to predict at this moment what dera- 
tion values may have to be considered 


under these circumstances, 


Ignition Problems and 
Considerations 

It would be well to emphasize at this 
time the extreme importance of igni- 
which 
must be observed with high compres- 


tion and some of the factors 
sion engines, 
(1) Shielded spark plugs are desir- 
able to prevent flash-over from the 
plug to the 


materials. 


adjacent conduction 
(2) Improved quality high tension 
ignition cable is necessary due to 
the high output of the secondary 
coil. 

(3) Heavy duty coils of 30 kv. out- 
put with shielded 


necessary for 10:1 compression ratio 


connections are 
or higher. 

(4) 
should be equipped with condensers 
the 
capacity, or one microfarad, which 


If battery timers are used they 


of approximately four times 


was used on low compression en- 


uv » 
gines, 
( 


5) If Rectox rectification equip- 
ment is used, proper filtering should 
be provided to insure smooth de. 
flow. 

(6) Reversing the polarity by suit- 
able switches is desirable for extend- 
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ing the life of timer points when 

battery or rectified de. is used. 

(7) Consideration of the use of low 

tension magnetos instead of battery 

timers for reasons which will be 
discussed later. 

New types of ignition equipment are 
becoming available in the form of low 
tension or high tension impulse gen- 
erators. The low tension impulse gen- 
erator can be designed to employ 
breaker points for starting purposes 
only and will operate satisfactorily at 
low speeds, 

The units are so designed that the 
breaker system can be disengaged 
when certain rotative speed is reached 
from which point on there are no 
breaker points in operation and no 


deterioration of same. 


BUY CHRISTMAS SEALS 
FIGHT TUBERCULOSIS 


Now, a few points regarding the lif- 
ference of ignition timing accuracy or 
quality produced by battery timers and 
low tension magnetos respectively. 

With a battery timer ignition sys- 
tem there are factors which apparently 
are not or have not been too well 
recognized. It can be shown that cur- 
rent is induced in the secondary coil 
when the timer points close as well as 
when they open. The magnitude of in- 
duced current at point closing is much 
not been 


there has 


flow 


smaller because 


time for current to saturate the 
coil. 

The magnitude of the secondary coil 
output will depend upon the primary 
voltages and, of course, the ratio of 
turns in the secondary to primary coil. 

With a battery system the voltage 


in the primary circuit will always be 


12 volts maximum or even less. In a 
rectifier circuit the voltage will vary 
and have a peak value of approxim- 
ately 15 volts. 

In the rectified circuit if the point 
closing coincided with the peak volt- 
age in the primary circuit the maxi- 
mum secondary induced voltage will 
develop and by actual measurement 
will be almost 2% times that which 
would develop from a battery system 
with a 12 volt uniform output. This is 
a phenomena which might conceivably, 
under certain conditions, cause igni- 
tion to develop far in advance of the 
expected timing point. 

Another factor which must be seriously 
considered is the oscillatory driving 
torque, which is usually existent at 
any take off point on a reciprocating 
engine, and particularly on angle com- 
the 
cylinders have a tremendous influence 


pressor units where compressor 
on the torque characteristic. Unless the 
battery timer is equipped with a satis- 
factory anti-roll back feature, it is 
possible for the breaker points to re- 
open immediately after closing which 
can also produce a highly advanced 
spark and of greater magnitude than 
that which might develop from the 
previously discussed principle. 

A magneto is quite different in its 
characteristic of operation since two 
events must take place in order to 
produce a spark. 

(1) The rotor must be leaving the 

pole windings and for maximum flux 

must be at a very particular point in 
its rotation within very close limits. 

(2) Within the range of maximum 

flux the breaker points have to open 

so that a rapid rate of change of 
flux will produce induction in the 
secondary coil sufficient to produce 

a spark. 
this therefore. in my 


opinion a properly designed magneto 


For reason 
is more accurate in its timing func- 
tioning and less susceptible to me- 
chanical disturbances than is the case 
with battery timers. 

The whole subject of ignition is too 
comprehensive to cover fully in this 
text. The subject would provide an 
extremely interesting and timely paper, 
which I hope some ignition expert will 
take the trouble to prepare and deliver 
in the not too distant future. 
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Front view of the new Diesel 
Power aircraft engine. Develop 
ing 100 hp. ot 2400 rpm., the 
engine is no heavier than its 
gasoline counterpart. Engine 
wos extensively tested at the 
California Institute of Techno 


logy 


Personal Type Plane Diesel Powered 


Recently a airplane 
made a flight over the Ohio River 


Taylorcraft 


valley. There is nothing unusual about 
this except that this plane was powered 
with a diesel engine no heavier than 
its gasoline engine counterpart. 

This interesting engine was designed 
by Fred A. Thaheld and built by Die- 
sel Power. Inc. The engine was made 
from a rebuilt gasoline aircooled air- 
craft engine on’ which the original 
cylinder heads were replaced by alu- 
minum heads with a specially designed 
combustion chamber and fuel injectors 
which were threaded and shrunk onto 
the steel cylinder barrels. Magnetos, 
ignition wiring. spark plugs, carbu- 
retor. and fuel pump of the gasoline 
engine were discarded and the com- 
pression ratio was raised from 7 to 1] 
to 14 to ] 


high as 16 to | with no damaging con- 


and in some instances as 


sequene es. 
Tests on the engine were conducted 
at the Institute of Tech- 


nology to prove the soundness of the 


California 


engine. Tests with an oscilloscope in- 
dicated that the compression end-pres- 
sure is of the same order of magnitude 
as the firing pressure. This is accom- 
plished by means of the specially de- 
signed combustion chamber and fuel 
injection which adds a series of fur- 


ther rapid power pulsations or “explo- 


sions’ to each single power stroke, 
thereby giving a lower initial firing 
pressure. For this reason it is possible 
to operate this engine at twice the 
compression ratio that is used by gaso- 
line and spark ignition engines. Injec- 
tion pressure on the engine is 1500 
psi. 

Diesel engines applied to aircraft 
offer several important advantages over 
conventional gasoline spark ignition 
engines. First of all, the range of the 
plane is greatly increased due to lower 
fuel consumption rates. This means 
that more payload can be transported 
a specific distance (by reducing the 
amount of fuel carried) or the normal 
payload carried a greater distance with 
the same tank capacity as provided for 
a gasoline engine. Secondly, fuel for 


the diesel engine costs less than half 


Side view sketch of aircraft 


location of injection pumps 


diesel showing 
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that of the gasoline engine which is 
specially fond of expensive high octane- 
fuel. Thirdly, diesel fuels present less 
of a fire hazard than the highly vola- 
tile gasoline. An incidental advantage 
is the freedom from radio interference 
and the complications of compression 
by eliminating the ignition system. 
Operationally, the diesel also has 
advantages. Diesels will retain a great- 
er percentage of their sea-level horse- 
power ratings with increasing altitudes. 
This is due to the larger amounts of 
excess air available for complete com- 
bustion at the lower air weights or 
densities. The diesel will have a sea 
the 
30 to 1 as compared to 15 to 1 for 


level air/fuel ratio of order of 
gasoline burning counterparts. 

This factor will be evidenced as in- 
creased rpm's, as torque requirements 
drop off in the rarefied air. Depending 
on the type of propeller, this can be 
utilized by increasing the pitch and 
holding to desired maximum rpm. or 
used directly on fixed-pitch propellers 
Both should result in greater speed. 
Alternatively 


latter case, throttle settings could be 


and particularly in the 


reduced to cut fuel consumption rates. 
Also, 


and fuel vaporizing system on the die- 


since there is no carburetor 


sel engine, carburetor icing is elimi- 


nated. 
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Detroit Diesel Puts Ninth Mobile Training Unit on Road 


On-the-job training in the opera- 


tion and diesel en- 
Detroit Diesel 
Kngine Division of General Motors, 


has now been made available to diesel 


maintenance of 


gines, offered by the 


owners and operators in practically all 
parts of the North Conti- 


nent. 


American 


addition to the fleet of 


i u 
traming 


The newest 


mobile schools — originally 


sponsored by the Division has just 
been dispatched to its first assignment 
Alberta, Another 


recently Mexico 


to start training diesel men south of 


near Canada. unit 


installed) in is ready 


DEMA Emphasizes Design Work 


work 


Emphasis on design rather 
than on research or sales was one of 
the major recommendations emerging 
from a recent meeting of the Diesel 


Engine Manufacturers Association. 
which was attended by representatives 
of the industry and by a large group 
of engineering department faculty men 
colleges and universi- 


from western 


ties. 


One of the highlights of the agenda 
was a post-luncheon address by Otto 
H. Fischer, president of Union Diesel 
who dealt with 


Engine Company. 
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one by 
a 


the border. These new additions bring 
the total number of mobile diesel train- 
schools General 


ing 


operated — by 
Motors to a total of nine units. 

be 
director of Detroit Diesel, said owners 
United States 


have been quick to realize the advan- 


Guarniere, service training 


and mechanics in the 
tages of this practical diesel training 
and over 10,000 men in the construc- 
tion, lumbering, mining, fishing and 
petroleum fields have already attended 
the 
Trucking Industry is provided by Gen- 
eral Motors Truck Division. 


the schools. Similar training in 


“Engineering Challenges in the Diesel 


Engine Industry”. The question of 
operating problems in the field was 
taken up by a panel headed by J. H. 
Caldwell. 


Cooper-Bessemet 


service engineer for the 
Corporation. 

There were two talks on filtration 
John H. Sheusner of the En- 


Metals 


Corporation and the other by John J. 


terprise division of General 
Mever of Winslow Engineering Com- 
pany. From their divergent points of 
view, both men agreed on the desir- 


of full-flow 


cating oils and on the need for proper 


ability filtration for lubri- 


filter ing of fuels. 


The “back to the drawing board” 
recommendation was an outgrowth of 
a panel discussion led by Professor 
C. J. Vogt. of the University of Calli- 
fornia. In addition to the emphasis 
on design work, the other four re- 


efforts should 


be made to keep graduate engineers 


commendations were: 


active in engineering: closer coopera- 


tion between the industry and_ the 


engineering schools: manufacturers 
should set up scholarships and should 
make a regular practice of employ- 
ing students during vacation periods; 
and all members of the industry should 
supply pertinent topics to the schools 


for use in thesis work. 


Armed Forces 
Standardize Engine Parts 


Standardization of high-mortality 


gasoline engine parts used by Army, 
Navy and Air Force. a program com- 
menced four years ago, will soon near 
completion. First survey of 149 firms 
producing engines in 27x, to 41, in. 
138 different 
with 15. different 
1187 different 


tality parts. These 15 bore sizes have 


bore range showed 


models cylinder 
diameters, high mor- 
been reduced to 5 sizes in 3 to 4 in. 
range, and further study indicates that 
number of high mortality parts can 
be reduced to 63. Program will be 
expanded to cover larger bore sizes 
in both gasoline and diesel engines. 
Munitions Board and Corps of En- 
gineers will soon invite all engine and 
parts manufacturers to a meeting at 
which implementation to the program 


will be explained. 


Cutaway Diesel Exhibited 
A full diesel-electric 
locomotive was exhibited at the Mil- 
waukee station of the Milwaukee Rail- 
road recently. 
The locomotive 
Klectro-Motive 


Motors and is similar to the ones used 


size B unit 


built by the 


Div ision of 


Was 


General 
by the road for hauling freight and 


passenger trains. The engine is cut- 


away so that it can be inspected from 
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the outside as well as inside. Especial- 


ly informative from the publie’s point 


of view is the 


method in which the 


Various systems of the 
Fuel oil. 


systems are 


engine are 


demonstrated. lubricating, 
and cooling shown in 


different fol- 


lowed. An arrangement of mirrors and 


colors and easily 


are 
lights show the action of the injector 
valves. Also. a large portion of the 


engine covering has been removed, 
making it possible to see the move- 
ment of the pistons, connecting rods, 
etc. 

The exhibition has proven popular 
in the area 


dreds of 


and has attracted hun- 


visitors. 


Machine Tools for 
Defense Contractors 

Ten thousand machine tools held in 
reserve by the Navy will now be made 
available to Army and Air Force con- 
Last of a stock of over 
10.000 tools held by Navy in mid-50. 


the machines have been through a 


tractors. 


mothballing process, including clean- 
ing. repair and replacement of worn 
or broken parts. About 5000 of orig- 
stock has already 
Army and Air 


fense contractors. some 


inal been turned 


over to Foree for de- 
16,000 are in 
use on Navy or joint Navy-Air Force 
contracts. Defense contractors should 
apply direct to their own contracting 
agencies to obtain tools released from 
Navy stores. 
Navy Testing Compound 
To Improve Diesel Fuel 

The Navy is testing a new chemical 
compound designed to raise the quality 


of diesel fuel to Navy 


without the refining now 


requirements 
necessary. 
it was announced recently. If success- 
ful. it will greatly increase the amount 
of fuel oil available for submarines 
and other diesel vessels without added 
strain on the nation’s oil refineries. 
The compound is the result of four 
years of research by the Ethyl Corpor- 
ation. and is a blend of several amyl 


nitrates found to be the most economi- 


Portable Crushing Plant Diesel Powered 


Destined for use in the Transvall 
of South Africa. this 


powered mobile crushing plant was 


area diesel 
designed and manufactured by W. S. 
Thomas & Taylor, Lid., Johannesburg. 
South Africa. The feed 
hopper with a Grizzley 36-in. by 15-in. 


unit has a 


roller bearing jaw crusher powered by 


cal and practical as a quality booster 
of diesel fuel. Small amounts of the 
blend added to fuel will im- 


prove its quality, causing it to ignite 


diesel 


more readily in the combustion cham- 
ber of an engine. 

Diesel fuel quality is now raised to 
Navy specifications by refining. which 
reduces the amount of usable fuel that 
can be obtained from a given quantity 

With 


blend, much of this refining might be 


of crude oil. use of the new 
eliminated which would permit refin- 
ers to meet enlarged wartime demands. 
It would also permit them to devote 
more of their facilities to production 
of other critically needed fuels. 

Also foreseen is the possibility that 
will be able to 


diesel manufacturers 


design engines to operate on a uni- 
form grade of fuel from coast to coast, 
instead of on the broad range of fuels 


now being produced. and thus Insure 
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a 150-hp. Model HP-601 Cummins 
diesel and a 25s Gyratory crusher with 
a lO-in. by 


screen and retractable and portable 


l-in. two deck vibrating 


conveyors, powered by a 200-hp. Model 
HPS-601 Cummins diesel. The engine 
in the Autocar tractor is 165-hp. Model 
HRB-600 Cummins diesel. 


better engine performance. This may 


he possible because the new 
different 


amounts to fuels of different grades, 


pound, when added — in 


could raise them all to a uniform level. 


More Diesels for Great Northern 


Purchase of 47 new diesel-electric 
locomotive units costing an estimated 
S8B.150.000 


was authorized by the 


Northern 
board of 
York City 

The 
locomotives, with 
for 1952. The 
clude 15 of 1500 horsepower for road 
1500 
S004) 


Great Railway Company 


directors meeting in’ New 


recently. 
units will muke up 26° new 


scheduled 


will in- 


delivery 
locomotives 
duty, 7 of horse- 


freight. 2 of 


and switch 


powe! for horse 


power for passenger service, 1 of 
3000 horsepower for freight and | of 


6400 horsepower for freight. 
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Nordberg Duafuel engine in- 
stalled in 1949, is now carrying 
91 per cent of the plant load 
and saving the town of Fre- 
donia over $1000 per month. 
Engine is a 6-cyl. 16 by 22, 
4-cycle supercharged unit rated 
at 200 hp. at 327 rpm. 


Fredonia, Kansas Plant Saves Money 
With Duafuel Engine 


REDONTA, Kansas has three print 
ing companies that turn out bank- 
notes, bonds and stock certificates, but 
the town’s real moneymaker is a five 


engine municipal power plant. For 
more than a quarter of a century, the 
plant has shown a profit, turning cheap 
crude oil into electricity which went to 
well 
1200-hp. 


Nordberg duafuel engine is utilizing 


residents and industry at rates 


below average. Today, a 
natural gas fuel in carrying more than 
91 per cent of total plant production. 
The result is a saving of more than 
$1000.00 a month .as compared with 
the cost of crude oil. 

Fredonia is a thriving community of 
L000 population in southeastern Kan- 
sas. Besides its dominance in the field 
of banknote printing, the city has two 
alfalfa mills, three grain elevators, a 
large brick manufacturing plant and 
two locker plants, bringing the indus- 
trial power load to 40 per cent of the 
total. Favorable rates undoubtedly have 
encouraged business and promoted the 
expansion of residential consumption, 
The home user pays just 5 cents for his 
first’ kilowatt 


down to 2 cents. Charges for the big 


hour and rates scale 
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Nordberg unit carries 91 per cent of load, cuts 
fuel bill $1000 a month in first full year of opera- 
tion. 


and go 


start at 3 
down to 1Llo cents. 


power user cents 


The combination of low rates and 
consistent profits points to economical 
power production at the city’s plant. 
Kredonia got its first diesels in 1924, 
a pair of 300-hp Worthington air- 
injection engines. Three years later a 
600-hp. Worthington 
same type was installed. The next ad- 
193] 


purchased an 880-hp., 2-cycle, Nord- 


engine of the 


dition came in when the city 
berg air-injection diesel engine. This 
was the mainstay of the plant for 12 
years. Then in October 1949 the city 
put into service a 6-cyl., 16- by 22-in.. 
l-cycle Nordberg supercharged duafuel 
engine rated at 1200-hp. at 327 rpm. 

It was recognized that the new en- 
gine, with its diet of natural gas and 
a small quantity of pilot oil, would be 
substantially cheaper to run than the 
oil-burning units and a heavy operat- 
ing schedule was ordered. In the 12- 
month period ending October 31, 1950, 


the first full year of operation, the new 


engine ran 8542 hours out of a pos- 
sible 8760—actually 97.5 per cent of 
the time. In that year, the engine gen- 
erated 4,444,000 kwh. out of a total 
plant production of 4,878,660 kwh. 
91.1 per cent of the total. As of Sep- 
tember 21, 1951 the engine has run 
15.507 hours with time out for minor 
adjustments only. 

The Nordberg duafuel unit burned 
48.812.000 cu. ft. of gas at a cost of 
$10.333.60 and 27,979 gal. of pilot oil 
costing $2,448.16. Thus, it took 10.98 
cu. ft. of gas and 0.0063 gal. of oil 
to produce a kwh. In terms of cost, a 
kwh. took 2.32 mills worth of gas and 
0.55 mills worth of oil, a total fuel 
cost of 2.87 irrently, the en- 


gine is doing an even better job. The 


mills. C 


first months inevitably are a period of 
adjustment during which the operators 
learn to get optimum performance 
from their new equipment. It is sig- 
nificant that in the last six months of 
the year cited the duafuel engine pro- 


duced a kilowatt-hour for just 9.87 cu. 
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Air for the Duafuel engine is received through as Air-Maze oil-bath 
air filter, and exhaust is through a Maxim exhaust silencer hp 


ft. of gas and 0.0058 gal. of oil for 
a total fuel cost of 2.59 mills. 

The old air-injection engines burn 
which 
costs the city 6 cents a gallon. With 
a production of 11 kwh. per gal. of 
fuel, the cost per kwh. is 5.45 mills. 


a crude oil of 24-26 gravity 


Comparing this with the duafuel unit, 
the saving amounts to 2.86 mills per 
kwh. and $12,709.84 for the same an- 
nual production volume. 

The crude oil takes a little handling 
before it can be used in the air-injec- 
tion engines. It is stored in a 75.000 
gal. underground concrete tank and 
must be raised to 130° F 


heater, then put through a centrifuge 


. with a gas 


and delivered to a 1200 gal. supply 
tank. Finally, the oil is pumped up 
to two 400 gal. elevated day tanks in 
the engine room and flows by gravity 
through strainers and meters to the 
four diesels. 
Fuel handling for the duafuel en- 
gine is virtually automatic. For pilot 
fuel, the engine uses a 32 gravity diesel 
oil which is trucked to the plant from 
a Chanute, Kansas refinery and costs, 
8.75 cents per gallon. This oil is stored 
in an 8000 gal. steel tank, is pumped 
to two 250 gal. elevated day tanks and 
flows through strainer and meter by 
gravity to the engine. The natural gas. 
which has a heating value of 1050 
Btu. per cu. ft., comes to the plant at 
20 lb. and is metered at that pressure. 


It then is reduced to 13 lb. and fed to 
the engine through an admission valve 
held open by pilot oil pressure. Thus. 
if pilot oil fails, the gas supply is shut 
off automatically. On the other hand, if 
fails, the instantly 


switches over to full diesel operation. 


the gas engine 

The engine has run satisfactorily 
with as little as five per cent pilot 
oil, however a greater safety margin 
is preferred to insure ignition, and 
the units run normally with pilot oil 
supplying seven per cent of the heat 
energy. 

Although a detergent oil is used 
to lubricate the new engine, a Fuller’s 
earth filter is used for purification. It 
is felt that this type of filter does the 


bebe Sip hy 4 
ee 


Mainstay of the plant before the Duafuel installation was this 880 
air injection engine 


New Duafuel unit is in background. 


best job and that enough fresh deter- 
gent oil is supplied to the cylinders 
lubricators to 
benefits of 


Lubricating oil is 


by the cylinder pro- 
the additive oil. 
the 


motor- 


vide the 
drawn from 
bottom of the crankcase by a 
driven pump, put through the puri- 
fier, and returned to the crankcase. 
If necessary, oil can be drained from 
the engine and put through a batch 
purifier which removes water dilution 
the solid 


practice, the gas unit runs clean and 


as well as impurities. In 


has presented no lubrication prob- 
lems. At this writing, pistons have not 
been pulled, but crank and main bear- 
ings have been inspected and found 


(Concluded on page 7 | 


Principal Equipment of 1220-hp. Nordberg Duafuel 


Engine 
Generator 
Turbocharger 
Pilot fuel 

Fuel meter . 
Gas ; 

Gas regulator 
Gas safety valve 
Governor 

Fuel filter 
Cylinder lubricators 
Lubricating oil 
Lube oil filter 
Lube oil cooler 
Lube purifier 
Jacket water pumps 
Air filters 
Silencers 
Compressor 
Switchboard 
Pyrometer 
Gauges 
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Fulton Sylphon Div., 


Nordberg Mfg. Co. 

The Elliott Co 

Elliott Buchi 

32 gravity, MFA Refinery 

Xacto 

Union Gas Co 

..Emco 

Robertshaw Fuiton Controls Co. 
Woodward Governor Co. 

W. W. Nugent & Co., Inc.’ 
Manzel, Inc 

DTE 3D, Socony-Vacuum Oil Co. 
HonanCrane Corp. 

Ress Heater & Mfg. Co., Inc. 
Youngstown-Miller Co., Inc 
Avrora Pump Co. 

Air-Maze Corp. 

Maxim Silencer Co. 

Curtis 

General Electric Co 

Ilinois Testing Laboratories, Inc 
Lonergan 
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ISCUSSION and description of fil- 

ters for the purposes of this article 
will be related to the clarification and 
purification of lubricating oil, fuel oil 
and fuel gas. To make a fair evalua- 
of filters, there 
must be at the start a sound reasonable 


tion of the efficiency 


basis for comparison and measure- 
ment. 

In the discussion of filters relating 
to lubricants used in engines it is as- 
that the 


equipped with air 


sumed are also 
filters to 


entry of dust into their induction sys- 


engines 


prevent 


tem, at least to a reasonable degree. 
There is no sense in endeavoring to 
provide an engine or its lubricating 
system with clean lubricant if grit and 
dust are drawn into the air induction 
system in an excessive quantity. There- 
fore, the most important filter that ean 


be placed on an engine is an air filter. 


Basic Filter Functions 


Certain functions are common. to 
both fuel and lubricant filters. whether 
the fuel be diesel fuel oil, gasoline or 
First 


velocity of fluid through the filter is 


natural gas. and foremost, the 
a major consideration. For example. 
if the only requirements of the filter 
were to strain out all the solid  par- 
ticles above a relatively large size. the 
job of the filter would be compara 
tively easy. 

On the 


micronic 


hand, if 


particles 


other so-called 


size are to be 
stopped and retained, then the prob- 
lem is different. High flow 


rates, high filtering eflicieney and large 


entirely 
dirt and contaminant holding capacity 


*President, Winslow Engineering Co., Oak- 
land, Calif. Abstracted from a paper by 
the author presented at the SAE Nationa! 
West Coast Meeting, August 13-15, 1951. 
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Filtration of 
Fuels and Lubricants 


by Charles A. Winslow* 


In discussing the subject, the author gives his views, not only on 
the filtration of lubricating oil, but on a variety of fuels as well. 
Filtration of crude oil and natural gas is covered and a recom- 
mended system for the former is illustrated. 


become a real challenge to the filter 
designer. 

Wear will result from dirt or cor- 
rosive material in the fuel or from 
contaminants circulated with the lubri- 
cant. These contaminants, such as im- 
purities formed in the lubricating oil 
during use, or impurities present in 
the fuel, are still common problems to 
the filter makers. 

Considering then solid contaminants 
first, the particle size to be removed 
is a major consideration. The removal 
of fine particles is important only if 
they are large enough to cause wear 
and trouble. There is no question of 
the damage done by particle sizes that 


will not fit through bearing clearances. 


Fine Particle Removal 
black 


blown through a forest 


Assume clouds of sooty air 
being gently 
containing millions of flat leafy sur- 
faces. If the forest were dense enough 
and long enough, ail of the soot would 
eventually be caught. The action is not 
mechanical straining but due to the 
phenomenon wherein small particles 
large surface 


readily adhere to a 


mainly hecause of the — electrical 
charges between the surfaces. 

The same principle applies to any 
filter, i. e., if the filter surface area is 
great enough. and the velocity low 
enough, the interstices of the filter do 
not have to be on the order of a 
mechanical strainer where the particles 
will not fit through the holes of the 
screening medium. 

In the so-called good old days of 
the rule of thumb, filters were gener- 
ally considered more or less as mech- 
with means of 
collected 


dustry. however. with its demand for 


anical strainers some 


removing the material. In- 


all kinds and 


more 


more efficient filters of 


types, made necessary a scien- 
tific study of ways and means of re- 
moving harmful particle sizes of con- 
tamination and therefore brought 
greatly increased efficiency in filters of 
all types. 

In the design of modern filters, the 
use of multiple small and more efh- 
the 


with 


cient units has greatly increased 


flow 


smaller units. Consequently the study 


capacity for high rates 
of the rate of dirt formation. volume 
of dirt, and the kind and particle size 
of solid material to be filtered out is 
The 


(Figs 1 and 2) are self-explanatory 


increasingly important. graphs 
and clearly indicate loads that may be 


imposed on a filter. 


Study of Particle Size 


Study of particle size under the 
electron microscope is now common 
practice and for the first time a de- 
tailed examination is possible. 

The 


small: 


particles studied are really 


most of them are invisible to 
the naked eye. They range from a fifth 
of a micron to 250 microns in diame- 
ter, that is. from about eight millionths 
to a hundredth of an inch. 

In the science of filter design. more 
practical information is necessary than 
simply the behaviour of particle sizes 
filter's ability to 


particles. A most important considera- 


or a small 


remove 
tion as far as lubricating oil filters 
are concerned, is just where to begin 
and where to leave off in prevention of 
circulation of particle sizes. 

In a previous paper the writer 
brought out the fact that not only were 
higher speeds obtained with engines, 
but also greater 


bearing pressures 


were developed, in many cases with 
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less bearing clearance. Therefore, the 


subject of dirt in engine bearings 
brings up the very practical considera- 
tion of what size particle is detrimen- 
tal and what size is of absolutely no 
consequence, 

In still another paper by the writer, 
the effect of dirt partic les trapped and 
embedded on the soft material of bear- 
ing caps is discussed and illustrated. 
This paper points out that all such par- 
ticles which are embedded into the 
soft surfaces of aluminum pistons o1 
into the soft material of bearing caps 
constitute high spots and heat zones 
which are forever after grinding off 
the opposing surfaces. The study of 
particle size therefore is a very impor- 
the 


problem of good filtration engineering 


tant consideration in practical 
as well as lubrication engineering. 
Fig. 3 illustrates the relative differ- 
ence in particie sizes as measured in 
thousandths of an inch and microns. 
The purpose of this particular illustra- 
tion is to point out that if full-flow 
filters are used. they must at all times 
prevent particle sizes larger than the 
hearing clearances from passing; and 


second, that if smaller micronic size 
particles 
with the 
of cold 

1 


elc.. and 


are permitted to circulate 


lubricant. under conditions 


starting abnormal viscosity, 


eventually are caught and 
trapped, no harm will be done to the 
bearings. Particles measured in 25 
microns or less, for instance. will not 
at any time have any possible chance 
of being trapped in bearing clearanves 
in conventional engines. 

The particles that do the real harm 
to bearings are not normally measured 
in micron size, but rather in tens of 


thousandths or fractions of an inch. 
It can be appreciated, therefore, that 
particle sizes measured in low micron 
numbers are of no consequence what- 
full-flow in-line filters 
are concerned. The principal duty of 


these filters is to keep harmful con- 


ever so far as 


taminants from the bearings and wear- 
ing surfaces. 

\ most important consideration is 
the provision in a full-flow in-line fil- 
ter that it will always pass only filtered 
oil to the bearings freely enough so 
that the by-pass around the filter ele- 
ment never opens, thus dumping all 


collected dirt of every size directly into 
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Rate of soot formation during normal operation of a conventional truck 


engine. Rate of soot formation contributes materially to ultimate amount of sludge 


Fig. 2. Illustrating gradual build-up of filter resistance in normal operation with 
relatively clean fuel and effect of a batch of dirty fuel on filter life 
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the bearings. This is exactly what hap 
filter 


size interstices sludges 


pens when any slow flow rate 


with micronic 
over or clogs with dirt. 
full-flow. 


but rather shunt type filters as part o1 


Thereafter, they are not 
nearly all of the oil passing from the 
pump to the bearings is being shunted 
around the filter cartridge or element 
through the filter by pass. 

In the conclusion of this subject as 
it relates to lubricating oil filters. I 
might state that, in general. all par 
ticle sizes less than the minimum bear- 


ing clearances are of small importance, 
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a. 
ad 


providing they are eventually trapped 





out of circulation during operation, 


Winslow Engineering Approach 


As with all engineering, filtering is 
a compromise as applied to engines, 
and therefore. a relatively small diame 
ter filter with a relatively high flow 
rate and a capacity for removing all 
material in sizes that would be injuri- 
ous to bearing clearances, is the ideal 
filter. The dual-flow filter 


in Fig. 4 provides one example of this 


unit shown 


engineering Compromise, wherein all 


detrimental particle sizes are removed 
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Fig. 3 Relative difference in particle sizes as measured in thousandths of an 
inch and microns. Particles of 25 microns or less have little chance of being 
trapped in bearing clearances of conventional engines. 


by more or less mechanical straining 
in the high flow rate section of the 
filter. 

Soot particles and micronic size 
particles are eventually removed by 
flow 


best de- 


recirculation through the slow 


rate section by the process 


scribed as adsorption, wherein the 
particles adhere to the fibres of the 
filter element material mainly because 
of the electrical charges between the 


surfaces. 


This process is further aided by 


other phenomena, including catalytic 


Fig. 4. (A) Illustrates full pressure re-circulating system without filter. (B) Similar 
system with shunt type filter. (C) Conventional system with full-flow filtration. 
(D) Same system wih Winslow dual flow filtering. 























action and the action of chemicals 
forming an inherent part of the mate- 
rial used in Winslow lube and fuel oil 
filters. 

In the case of our filters, the filter- 
ing is aided by chemical action in 
much the same manner that a washing 
the addition of 
detergents or soap compounds. Second- 
ly. the 


lubricating oil is aided by other types 


machine is aided by 


coalescence of moisture in 
of chemicals, inert as far as the oil 
itself is concerned, but always present 
to aid in this coalescing action and 
trapping of the moisture. Furthermore, 
this must all be done without the re- 
moval of beneficial compounds which 
must be permitted to circulate con- 
tinuously with the lubricant. 

Finally, the filter, as we see it, must 
have an adequate capacity so that the 
surface type filtration is avoided. The 
filter cartridge must begin its work by 
gradually building up dirt at the core 
and expanding its internal volume 
with finer particles, moisture, gum, 
asphaltum, varnish, etc. The exterior 
portion, and consequently the greatest 
volume, is then brought into action 
and finally after completely 
filled up, the surface is sludged over 


being 


and the cartridge is inoperative. 


Fuel Oil Filters 

Fuel oil filters present an entirely 
different problem to the filter designer, 
inasmuch as particle sizes are impor- 
tant. All deleterious material and par- 
ticle sizes of any dimension that might 
he damaging to the injection equip- 
ment of the engine must be removed 
at one pass, since no recirculation gen- 
erally is provided. 

Even though liquid fuels are deliv- 
ered clean to the fuel tanks, there is 
no assurance that such fuel will stay 
clean and free of impurities while in 
storage. In the normal breathing of 
the tank, varying air temperatures re- 
sult in condensation of water. 

There is also the possibility of sul- 
phur in the fuel combining with the 
water, to cause rust and corrosion of 
the tank. Gums and varnish are also 
present in many types of fuel, and the 
settling and coagulation of solid par- 
ticles, together with the coalescence of 
moisture, forms a potential hazard in 
the bottom of most fuel tanks. Fig. 5 
illustrates an ideal fuel system. 
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The large filter, placed at the out- 
let of the fuel supply tank, will be 
available to remove and trap any ex- 
cess of sludge, dirt, water, etc., and 
thus prevent the passage of foreign 
material into the day tank or the even- 
tual clogging of the small final-pass 
duplex filter on the engine. This final 
duplex filter is provided to prevent pipe 
scale, thread chips, gasket particles. 
etc., from pipe lines or fittings, from 
entering the injection equipment on 
the engine. 

Regarding the design of the cart- 
ridge for fuel filters, the same general 
problem of filter capacity as related 
to size and efficiency is a major con- 
sideration. All dirt must be removed 
at one pass. 

An ideal type of fuel filtering media 
is one in which the majority of the 
coarse particles are retained on the 
outer surfaces and the gradual collec- 
tron of smaller particles is obtained 
throughout the mixture of the filter 
media until finally, near the core, an 
absolute stoppage of any particle size 
detrimental to the injection system is 
provided with a filtering medium of 
this 
capacity is 


a known porosity. In 
filter 


way, a 


greatly increased 


provided. 


Filtering Crude Oil 


Up to here, conventional fuels have 


been under consideration. However. 


new and more efficient filters have 


been designed making it possible to 


Fig. 6 Crude oil fuel system developed 
several years. Specially treated cartridges 


system are provided. 
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Fig. 5 An efficient fuel system including pump for continual circulation 


of fuel through large primary filter 


use raw fuels direct from the ground 
in either gas ol diesel engines. 
Attention is called to a system shown 
in Fig. 6 that has been designed and 
built by the writer’s firm and operated 
in various oil fields for the past sev 
eral vears. It is not claimed that this 
system is a replacement for an oil re- 
finery. It is claimed, however, and 
clearly demonstrated over a consider- 
able time, that the fuel is cleaned of 
all detrimental material which might 
affect the 


economical operation of the engine. 


successful, practical and 


The patented construction of the 
cartridges in the primary and second- 
ary filters makes possible the inclu- 
sion of materials in the cartridges 
which do more than simply filter the 
crude. They take advantage of cata- 
lytic action on certain types of harm- 
ful materials which are present and 
must be removed, and provide chemi 
cal action on other types of 


taminants which must also be re- 


mov ed. 


rhis is not a simple straining proc- 
ess. It provides means for the coagu- 
lation of microscopic, practically un- 
filterable particles into forms which 
are filterable and; coalescence of un 
filterable moisture into particles sizes 
that do filterable in 


circulating process. 


hecome the re- 


Filtering Natural Gas 
Where 


pipelines is used for fuel, 


consider: 


raw natural from 


gas 


able corrosive material is sometimes 
encountered. Filtering gaseous fuels at 


De- 


leterious material such as solids, gums, 


low pressure is relatively easy. 


highly corrosive moisture, etc., are 
simple to remove from the gaseous 
that 


velocity and relatively large filtering 


fuel, providing, however, low 


areas are used. Low differential filter- 
ing pressure is generally a must. 

Large filtering units, in outside ap- 
similar to 
the 


used in this 


pearance and construction 


those previously described for 


filtering of lubricants, are 


by Winslow and operated in various oil fields for the past 
are used and a primary recirculating and secondary one-pass 
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case, but with special elements for the 
coalescence of moisture particles and 
the solids, 


coagulation — of gums, 


which are to be 


of the 


First cost is 


varnishes,  ete., 


filtered out relatively 


gas at 
not a criterion of the 
soundness of investment of such types 
of filters for the reason that the econ- 
omies effected are so great that large 
size units are well justified. 


When 


is used for fuel in engines, it is pri- 


natural gas in its raw. state 
marily important that as much harm- 
ful substance as possible be taken out 
by the filters used on the natural gas 
before it reaches the engine. Any resi- 
due not thus trapped which tends to 
form acid in crankcases will be ab- 
sorbed by the lube oil filter elements. 

Iflieacy of filters in removing acidic 


materials is attested in recent labora- 


tory tests. in this case conducted on 
oil filter elements from engines operat- 
ing on sour gas. Samples taken from 
the outer portion of the two elements 
had numbers of 2.00 
and 2.54. Results from samples taken 


near the core were 1.72 and 1.60. re- 


neutralization 


spectively. 

It should be 
simple filtering of either 
fuel 


oil in engines using raw fuel is not 


that 


liquid or 


made clear just 


gaseous raw and/or lubricating 
the answer to the problems that are 
this 
Detrimental substances, primarily in 
the 


cant 


generated in type of service. 


fuel or secondarily in the lubri- 


are very severe and require 


special kinds and types of filters high 
in filtering efficiency. 


Summary 

Straining through a paper. a screen 
or a brush pile, is one form of stop- 
ping contaminants. On the other hand, 
and at the opposite end of the scale 
the 


finding out 


of efficiency, is more scientifi 
method of first. 


what kind, type and size of filtering 


exactly 


equipment is required to do a good 
job of protecting engine bearings and 
equipment. then properly 
the the 


engine or mat hinery to be protected. 


injection 
engineering installation to 

Finally, the installation of scientific- 
ally 


suring against corrosion and abrasion 


designed filtering equipment in- 


of expensive machinery. is one of the 
best investments that can be made in 
and == main- 


reduction of operating 


tenance costs. 


Diesel Switcher Cuts Manpower Need 
by Dick LaCoste 


West 
hub of 


Air Transport Service, 


Down through the years at 
Force Base, eastern 


Military 


the base’s railroad men waged a con- 


ove! Nin 
the 


tinuous battle of extermination against 
the grass and weeds growing along 
the five miles of terminal tracks. 


Until the Korean West- 


over officials handled the problem in 


hostilities, 


L0-man 
detail labored 8 hr. daily for 10 weeks 
slicked the 


tracks that satisfactory speed was im- 


typical military manner. A 


to clear weeds which so 
possible. Annual cost: $7000, 

Last 
Westove! people, the disgust of “gold- 
brickers’’, and the delight of the die- 


sel engineers, the 


summer, to the amazement of 


weeds were well 


under control. 


66 


the 10-week 
ting program the job is now done in 
3! » hrs. at a cost of $104. This is how 


the diesels entered into the picture. 


Instead of weed-cut- 


\s manpower needs became acute, 
John J. O'Connor and Walter F. Brad- 
bury, Air Installation employes, de- 
cided that LO men could not be spared 
to cut weeds that grew almost as fast 
as cleaned up. 

Obviously, the solution was a chem- 
killer. It had had 


in other areas at the base. The log- 


ical weed success 
ical assumption was that it would work 
along the tracks too. The next ques- 
tion was how to spray it. 

Finally, O'Conner latched on the 
idea of loading the chemical unit on 


a flat car to be pulled by the base's 


The 6 by 6 truck, 
mounting a 300-gal. tank. was loaded 
on the flat car and hooked to the 44- 
ton diesel switch engine. 

The 300-hp. switcher, built in 1942 
Klectric. 


20 mph., but for this job was slowed 


diesel switcher. 


by General had a speed of 

down to 7 mph. Mission was accom- 

plished 31% hours later. 
In itself, this off-trail 


diesel is not of earth-shaking impor- 


story of a 


tance. It only serves to point out how, 
with a little ingenuity, machinery can 
be made to substitute for man-power: 
here saving about 4000 man-hours fig- 
10-hr. week. There must be 
thousands of such opportunities and 


ured ona 


think of the savings in dollars as well 


as critical man-hours. 
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Two-Cycle Engine Design 


” is well recognized that the powel! 

and efficiency of 2-cycle blower- 
aspirated diesel engines, particularly 
f the smaller, higher speed type. is 
limited by the scavenging efficiency 


the With = this 


mind, engineers of 


inherent to design. 


the 
Lever Motors Corporation turned to 


thought in 


the old principle of the lever in an 
effort to obtain greater specific horse- 
power output and better general efh- 
clency. 

\ test engine was built to check the 


soundness of their contor- 


ideas. Its 
the illustrated 


cross section. It was felt that definite 


mation is shown in 
advantages would accrue through the 
interposition of the lever between the 
piston and the crankshaft. 

Lniflow scavenging was adopted as 
the basis for the design due to its 
potential efliciency. The ability to time 
one of the scavenging functions inde- 
the 


advantage. In this case the intake air 


pendently of other is a definite 
enters through a valve in the cylinder 
head while exhaust gases leave through 
a port belt at the lower portion of 
the swept area, 

Here, the lever principle is used to 
advantage. The differential action of 
the second class lever results in a 
pronounced dwell at the bottom of the 
stroke which aids the exhaust process. 
The inlet valve is timed to open just 
after cylinder pressures have dropped 
and to remain open after the piston 
has closed the exhaust ports. The in- 
coming air cools the parts subjected 
to maximum heat. 

It can be seen that the power stroke 
is longer than would be possible in 
the case of a conventional loop scav- 
enged engine and slightly longer than 
uniflow system = in 


in the case of a 


which the exhaust was in the cylinder 
head. Here. it is 


the 


necessary to open 


exhaust valve before the piston 
uncovers the intake ports. 


This 


pow er 


the 
rea- 


long 
stroke 


son for a marked non-stalling charac- 


follow-through on 
is attributed as a 


Uses Lever Principle 
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Cross section showing the interposition of the 
lever between the piston and crankshaft. 








Sg 


Diagram demonstrating the longer power stroke 
and pronounced dwell at the bottom of the 
stroke. 
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teristic noted in the test engine. Good 
lugging ability is very much to be de- 
Another the 
degree of flexibility noted. A possible 
this the 


stalling characteristic is 


sired. feature is high 
r 


explanation for and non- 
believed to 
be the movement ratio of the pisten 
the 


motion. This ratio is approximately 


to crank as a function of lever 


1 to L as compared to Ll to L's ina 
comparative conventional type 2-cycle 
engine. At 1200 rpm. the piston travel 
is 1000 ft.. while crankpin travel is 
1040 ft. In the conventional engine 
LO00 L570, re- 


spectively. The shorter radius of the 


the figures are and 
crank in the lever engine accounts for 
the difference. 

Maximum angularity of the piston 
rod is only 3.3 deg. off the axis of 
the bore. This 
of the 


eliminate any tendency for the piston 


minimizes side thrust 


piston, but is suflicient to 
to slap. Note also that the upper end 
of the connecting rod also moves out 
ward in a slight are. This. 
with the outward 


crank makes for 


applic ation of power on the crank. A 


in conpune- 
tion movement of 


the more efhicient 
design analysis is reported to show a 


desirable equalization of — bearing 
pressures throughout the reciproc at 


ing mechanism. 


Operational Data 

Reports on the operation of the test 
engine indicates some favorable char- 
Although little 


done on the 


acteristics. refinement 


has been combustion 


chamber there has been no evidence 


of the ping or knock associated with 
peak pressures. An optimum fuel rate 
of 0.46 Ib. per br. at approximately 
1050 rpm. at about 90 per cent load 
has pbeen obtained. 

Tests on the 2-cyl. model showed 
that 


veloped at 1500 rpm. Maximum torque 


a maximum of 26 hp. was de- 


of 100 ft. Ibs. and maximum binep. of 


25 psi. were produced at 1100) rpm. 
the 


(Continued on page 96) 


increases in above 


Appreciable 
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Baldwin-Westinghouse 6400-hp. 


road freight locomotive 


Notes on preventive measures for avoidance 


of excessive maintenance on.... 


Baldwin Diesel-Electric Locomotives 


If the railroads are to find their investment in 
diesel-electric locomotives fully profitable and de- 
sirable, they must have high availability, low op- 
erating and maintenance expense, and reasonable 
repair costs spaced at long intervals. Long field 
experience has shown that innumerable failures 


ighlights of the recommended inspection and mainte- 

nance procedures are grouped under three headings: 
Power Plant; Electrical Equipment; and Mechanical. In 
the more complete and detailed service manuals there is 
also a Lubrication Schedule and all of the procedures are 
correlated with some specific time period or with the 
average mileage equivalent for road power. The purpose 
of the following is to outline some of the more important 
items of each general group that are involved in a pre- 


ventive maintenance program. 


Power Plant 
Inspection of a power plant which has given consistant 


average performance, with the intent of making necessary 


*Condensation of a talk by the author, Field Service Manager, 
Baldwin-Lima-Hamilton Corp., before the Northwest Locomotive 
{ssociation, St. Paul, Minn. 
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by W. J. Thornton* 


would not have occurred had normal maintenance 
practices included systematic inspection to detect 
impending or existing troubles with the necessary 
prompt corrective action. Some recommendations 
from one locomotive builder are outlined in this 
article. 


adjustments and repairs to insure continuance of trouble- 


free operation, is covered under this heading. 


Preparation for Inspection— 

includes cleaning the engine externally of all loose dirt, 
examination for oil leaks, then opening up the covers and 
inspection doors to expose the parts to be inspected. This 
includes removal of crankcase inspection covers, cylinder 
head cover lids exposing the valve tappet mechanism, cam 
box cover for examination of the camshaft, followers and 
other parts, and inspection hole covers in driving chain 
cases. 

As the crankcase is opened extreme care should be 
exercised so that no dirt or other particles fall through the 
openings. The best practice is to locate the covers over 
the openings loosely at every opportunity while work on 
other parts of the engine is in progress. 
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Crankcase Inspection Plate Gaskets— 


under the cover plates that are squeezed thin should be re- 
newed whether or not there are indications of oil leaks. 
This is necessary to avoid seepage of oil and collection 
of dirt on engine. oily condition of engine room, and to 
prevent a change in crankcase pressure conditions. 

Later when covers are replaced care should be taken to 
see that gaskets seat properly, that cover brackets are 
squarely in place and that bracket screws are not tightened 
excessively. 


Oil Samples— 


should be taken from the main body of lube oil in the 
sump as soon as the engine is shut down, either for a 
“Visgage” check or preferably for an analysis of viscosity, 
flash point, water and sediment conditions, if laboratory 
facilities are available. As the “Visgage” reading is used for 
a comparative check over a period of operating time a 
complete laboratory analysis is important if there is any 
doubt as to the satisfactory condition of the oil. 

Such an analysis may prevent considerable damage to 
the engine if action is taken immediately whenever an 
unsatisfactory condition of oil is found. 


In Case of Fuel Oil Dilution— 


of the lube oil, the injection system must be examined to 


discover the leak or other incorrect condition causing it. 


Oil should never be changed and the locomotive allowed to 
continue in service without the cause of dilution having 
been found and corrected. Points to check for leaks are: 
(a) all high pressure lines and drain line connections: 
(b) fuel pumps at connections and around racks; (c) fuel 
injector adapters and connections: (d) then if no leaks 
have been found the injectors should be removed for spray 
atomization and popping pressure checks. If there is fuel 
on top of the cam box, check umbrellas on follower tappets 
and cam follower brackets for tightness. 

When injection lines are removed, immediately cover 
discharge openings of the fuel pumps to keep out any trace 
of dirt that might cause scoring of the barrel and plunger 
of the injection pump. The same precaution is necessary 
when an injector is removed. No work should be done over 
an opening in the cylinder head without plugging of the 
hole. 

Before replacing injectors be sure that all adapters (if 
not of the spot-welded type) are bench tightened to 250- 
300 ft. Ib. and that the high pressure line connector is 
tightened in the adapter before the final seating of the 
injector (at 50 ft. lb. torque) in the cylinder head. Finally, 
check to make sure that there are no leaks around joints 
that have been broken. 

When changing oil because of dilution or for other rea- 
sons the crankcase should be flushed and cleaned out be- 
fore putting in the new oil. 


Parts to Inspect— 


when the engine is open include: observing thrust faces 
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View of engine under construction, showing control rack, cam box 
cover, and gavernor drive. Note exceptionally large crankcase in 
spection holes 


of main and connecting rod bearings (in the latest design 
of thin wall bearings thrust faces have been eliminated) ; 
examining all internal bolting—see if all cotter pins are 
in place: inspecting lube oil lines from header to main 
checking 
total slack should 


be 14 in. in lube oil and water pump drives and %4 in, 


bearings: looking for cylinder seal water leaks; 


tension of all timing and driving chains 


in timing chains. 

Barring the engine over makes possible (1) viewing of 
each evlinder bore from lower end for SCOTINE, scuffed 
areas and cracks: (2) checking the timing of fuel pumps, 
and also the timing of inlet and exhaust valves for which 
procedures, specific instructions are given in service 
manuals along with the recommended intervals between 
inspections; (3) a check for compression balance among 
the evlinders. The latter is done by using a shop air line 
coupling fitted with a gauge connected to the indicator 
cock of each cylinder in turn. charging to 90 psi., shutting 
off the air, and noting the bleed-off time. 

If an annual inspection is being made, the caps from any 
two main bearings should be removed and condition of 
the shells examined. Also. a cylinder head should be re- 
moved and a piston pulled for examination of the piston, 
rings. liner, connecting rod and other parts. At every op- 
portunity and particularly during bearing examinations 
the crankshaft main bearing journals. crank pins and 
webbs should be che ked for cracks, 

In reapplying bearing shells to the caps and the caps 
to the engine bedplate it is important that both shells and 
caps are matched and installed in the same relation to 
each other as previously assembled (match marking of 
caps to bedplate). After reassembly an alignment check 
by the crankshaft distortion method should be made. 

When replacing heads care is to be exercised so that 
cylinder head flange faces for intake and exhaust headers 
are flush and in line. 


Inspection of cambox should include all corners and 
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Air connection to cylinder when testing for compression balance 
and for checking bearing alignment by distortion method 
pockets to detect the presence of any metal deposits or 
other foreign material. If any metal particles are found 
an examination of camshaft and follower mechanism is 
most important to locate worn parts or other defects. 
Appropriate action to remedy improper condition found 

is imperative. 


Tightening of Bolts and Nuts 


during crankease inspection, if it is at all possible. should 
be made to correct torqued values, e.g. 5000 ft. Ib. for 
main bearing and connecting rod bolts: 50° ft. Ib. for 
nuts holding camshaft trough cover and for nuts holding 
cylinder head covers. 

Exhaust header bolts which are subjected to high tem- 
peratures should be protected with an anti-seizing com- 
pound applied prior to installation, to facilitate removal. 
(Molykote by The Alpha Corp., C-S Fel Pro Hi-Tempera- 
ture Copper Compound, by Surveys, Inc. or equal is ree- 
ommended ), 


Fuel Injection Equipment Repairs— 


are receiving closer attention as more and more railroads, 
which do their own maintenance and repairs on injectors 
and injection pumps, are providing a room completely 
enclosed to keep out dust and dirt from other parts of 
the shop for this work. Changeouts are being done in a 
more orderly and organized manner. While cleanliness is 
the rule in such rooms, there is still much need for im- 
provement in cleanliness and care in handling parts re- 
turned to the builder on the Unit Exchange plan. This is 
evidenced in many cases of scored pumps and injectors 
received. The volume of business handled on the Unit 
Exchange plan for parts needing repairs is growing. It is 
one solution to fuel injection maintenance at low cost as 


parts receive expert attention in this way. 


Electrical Equipment 


Identical switch gear, controls and rotating equipment 
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are used wherever possible in the design and production of 
the various types of locomotives. This standardization en- 
ables the railroads to carry in spare parts stock a larger 
number of items, thus assisting in a preventive mainte- 


nance program—having the part when needed yet with a 


minimum inventory. The builders’ “Repair and Return” 
and “Unit Exchange” plans tie in with the spare parts and 


maintenance problems. 


Fire Hazard Elimination— 

by reducing undue arcing of contactors, and to eliminate 
vily and dirty conditions in the engine room are exceed- 
ingly important and require never ending vigilance. Elec- 
trical cabinets should be kept cleaned out, making use of 


a vacuum cleaner if available. otherwise use shop air at 


Checking bearing alignment by the crankshaft distortion method. In 
specion of oil lines, main and connecting rod bolting, and condition 
of the lower part of the liners can also be made. 
about 50 psi. (never use 90 psi.) for blowing dirt out of 


the cabinets, and the air must not contain moisture. 


Protect Electrical Equipment— 

when washing or cleaning any part of the locomotive with 
water or low pressure steam by keeping all doors shut and 
cover or otherwise guard against moisture getting into 
electrical equipment, or grounds may result. When a loco- 
motive is run through a wash rack the engine or engines 
should be operated at part throttle. When hose washing 
switches should be 


pulled, Later, engines should be operated at! or 


or steaming trucks, traction motor 


throttle to assure dry motors. 


Electrical Cobinets and Contained Parts— 
should be protected as much as possible. Engine crews and 
others concerned should be familar with all switches and 
well instructed as to which ones should not be opened 
when under power, to guard against excessive arcing. 
Adjustments in electrical equipment should be made only 
by qualified personnel. 

Klectro-pneumatic valves which regulate the operation 


of various switches should be checked to make sure none 
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of them are sticking—usually caused by dirt accumulation 
on spindles and underseats. 

Contact tips of switches should be kept free of oxidation 
for good contact and free passing of current. Filing of 
tips should not be done; the use of a fine abrasive cloth 


is recommended, followed by a blowing out of dust. 


Commutator Brushes— 


on rotating equipment should be inspected at frequent 
intervals in accordance with recommended schedules. 
Close adherence to brush wear limits given in bulletins 
is recommended. These limits are 1 in. for auxiliary gen- 
erators and exciters: 1°, in. for generators (types 471 
and 489-B) and 1 7 16 in. (for type 480). Check should 
be made for brush spring tension which ranges from 2.25 
1.25 to 


2.25 to 3.25 lb. for main generators: 


L.5 lb. for ex- 
8 to 10 Ib 


to 3 lb. for auxiliary generators: 
citers: 


for traction motors. 


Dielectric Tests— 

of main power circuits at voltages 50 to 75 per cent above 
normal working values are required annually by the LC.C, 
It is further recommended that operating conditions of 
each railroad be examined to determine to what extent 
their testing schedule should exceed 1.C.C. requirements. 
Although no dielectric test is required by LC.C. for eir- 
cuits operating below 150 volts, the builder recommends 
that control circuits on new locomotives have a resistance 
of at least one megohm and that the drop for locomotives 
in service be to not less than one-half this value. Equip- 
ment should be clean and blown out with dry air before 
testing. 


Portion of electrical equipment cabinet used on a RF-16 road 
freight locomotive 
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Mechanical 


This division of the maintenance program 
great many parts. both large and small. including the car 
body superstructure with its hoods. hatches, tanks, radi- 


ators, trucks, and many other parts. 


covers a 


The Air Compressor— 


driven directly from the diesel engine will operate for 
long sustained service, when properly aligned and is given 
proper servicing attention. This includes maintenance of 
adequate lube oil supply, which involves keeping lube oil 
drain valves closed tightly with lock wires in place lo pre- 
vent accidental opening: examination of unloading and 
check valves as often as necessary to prevent their stop- 
ping up with pipe scale, dirt, ete.: draining of air system 
at frequent intervals to prevent accumulation of water and 
dirt-—neglect of this may cause trouble with control air 
system and upset entire locomotive operation: periodic 
air filter orifice cleaning and testing in accordance with 
LCC. rule 3205-D. 


Oil in Cooling System Indicated 


by water glass of cooling water expansion tank, should 
have immediate steps taken to locate source and repair 
of the defect. The first step is to blank off or remove the 
lube oil heat exchanger and air test it for leaks. If source 
of trouble is not thus found. the cylinder 


be examined for cracks. 


liners should 


Under Engine Condition— 


of the power plant should he free as possible from accu- 


mulation of oil and water as it not only reduces the fire 


hazard, but provides a cleaner working condition for per 
sonnel 


when 


making main 


generator examination of 


brushes and commutation. 


Axle Journal and Motor Suspension Bearings 


are dependent for proper lubrication on close attention 
being given to the oil supply, oil box or oil cavity and 
whatever means is used to raise the oil up to the journal, 
Any indication of oil leaks should be investigated prompt 
ly and defect causing leak corrected at once. Manual in- 
structions 


are comprehensive and should be adhered to 


( losely ° 


Conclusion 








only a relatively few of the numerous items in the’ com- 





items of attention outlined in the 


foregoing are 
plete comprehensive maintenance program. However, if 
these items are given earnest and careful attention, the 
builders recommended bulle 


tins studied, it is likely that the management will not regret 


maintenance schedules and 


their investment in this modern type of motive power. Let 
it be emphasized that cleanliness inside the engine room 
is the result of good workmanship and supervision, and 
the exterior appearance if clean and presentable looking 


indicates an efficient and well run organization. 
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This is YOUR Department. Pass along your ideas to 
the other fellow. Send items to the Editor, pre- 


ferably with a picture or sketch. Contributors 
will receive $10.00 for each item upon publication, 














On Venting Filters 


JOk CAULEY, TULSA, OKLAHOMA—Glad to see that 
vou started the “Straight from the Tool Box” feature. It 
should be of real interest. | just had an idea that pos- 
sibly you could use regarding filters. None of us like to 
clean them and so this point might be interesting. Saves 
money, too. 

1 had the job of changing filter elements in a lube oil 
filter and it kept coming up too often to suit me. Others 


Principle expressed by this reader is illustrated as applied 
to a shunt system using two pumps and pressure filter. 
Similar arrangements are possible on full-flow and by-pass 
systems. 

illustration courtesy W. W. Nugent & Co 
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were not so bad, but this one would build up pressure in 
no time. Being lazy, I tried to find out the reason. The 
first thing that I noticed was that most of the “gunk” was 
on the lower three-quarters of the elements. They tried to 
tell me that this was natural since the sludge was heavy 
and would sink down. I wasn’t satisfied as the elements 
in other filters were pretty evenly loaded. 

An idea hit me one day when I was bleeding an air- 
hound centrifugal pump. I vented the top of the filter case, 
and sure enough, I got a hiss of air. First, | put on a 
petcock to let me bleed it every now and then but later (I 
said that | was lazy) I put in a very small vent line back 
into the sump. Now, the filter loads up evenly and the 
elements last longer. I never did find out where the air 
came from and don’t particularly care. Venting the filter 
casing did the trick and I am going to do it on all filters 
in the future. 


(Good idea and a sound point. Keep vents to minimum 
size so as to provide minimum effects on pressure and 
flow. Might be a good idea to find out where that air is 
coming from. It could be that the piping system, pump or 
pump suction location could be improved. There might 
even be some leaks, the stopping of which would improve 
overall efficiency.—Editor ) 


Stopping Stubborn Leaks 


JACK RADKE, CINCINNATI, OHLO 


leaks such as between cylinder liner flanges and engine 


Stubborn water 


blocks are frequently very difficult to stop. The leaks are 


get worse as time 


usually due to corrosion and generally g 


goes on, We find that if the liner flange seat is repaired 
that the corrosion seems to progress faster. 

We finally solved the problem by using a gasket made 
of Teflon (A Dupont product). Teflon will soften and fill 
in all voids and stop the leak, and we found that the erosion 
and corrosion stopped too. We use Teflon in sheet form. 
1 L6th-in. thick. 


(Note: Teflon should not be used for an exhaust line 


or manifold gasket as we are informed that it gives off 
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dangerous fumes when heated to about 700° F.—Editor) 


Teflon can also be used to great advantage for packing 
air-operated diaphragm valves as 1t does not harden and 
cause valve stem sticking. 

Another good material borrowed from electric machine 
practice is Glyptol (a G.E. product). This material is fine 
for use between the diesel engine main frame and bed- 
plate and other similar heavy pieces that usually are never 
taken apart again after initial erection. The material used 
as above is a good means to prevent stubborn and often 
unsightly oil leaks. Glyptol can also be used to advantage 
in making up good tight pipe joints. such as on lube and 
fuel oil lines. 
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“WAUKESHA DIESEL thas given us 
wruteuupled POWUOV...f0 make 


bver ginning l COUNT —sas LD, HORTON of HOLLANDALE, MISS. 
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WAUKESHA 6-WAKD Diesel COTTON GIN ENGINE 
with gasoline engine starter—(above) as installed at 


gin of L. D. Horton, Hollandale, Miss.; (below) 


manifold side view. Maximum output, 201 hp. 

et 1300 rpm, with overload capacity up to 

225 hp. at 1600 rpm. Bore is 614-in, stroke 
eee 


6-in., displacement 1197 cu. in. 


Mr. L. D. Horton of Hollandale, Miss., is an experienced 
ginner. Here’s what he says— 


‘“‘When it was necessary to replace power in our gin, I 
decided to stick to a Diesel engine and install your Model 
6-WAKD Waukesha Cotton Gin Unit. This Waukesha Diesel 
has given us a steady flow of uninterrupted power which 
every ginner should have, especially if the crop is short and 
you have to make every ginning day count. The engine is 
easy starting, simple and economical to operate. I have 
always felt that any machinery that operates as well as 
this engine should receive due credit and praise.”’ 

With its exclusive-patented, controlled turbulence com- 
bustion chamber, Waukesha 6-WAKD gives you unusual 
Diesel performance ...complete and clean burning with 
all standard ‘high speed Diesel fuels’’.. . lively acceleration 
...and high economy. Send for Bulletins 1434 and 1535. 





WAUKESHA MOTOR COMPANY ¢ WAUKESHA, WISCONSIN 
NEW YORK TULSA LOS ANGELES 
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New Nozzle Injector Testing Equipment 


Expansion of its line of nozzle and 
injector testing equipment has been 
the 


trial Instrument Company. The new 


announced by Jacharach = Indus- 
equipment comprises of several sets 
suitable for testing injection units of 
medium and large diesel engines. 
One of these new nozzle and injec 
heavy duty 
illustrated. It 


prises of specially developed and sim 


tor testing devices for 


diesel powel! is com- 
plified fixtures, the Bacharach nozzle 


test pump, and fuel line connectors. 


New 1000-Ampere-Hour 
Signal Cell 


A new “Eveready” 1LO00-ampere- 
hour copper-oxide signal cell has been 
the National 


round out. its 


announced — by Carbon 


Company to line of 
high-performance signal batteries. 
The “Eveready” type 5-1000° signal 
cell employs a battery element of flat 
plate construction which consists of 
two molded copper-oxide plates and 
three assembled in a 


zine plates. 
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Nozzles and injectors which can be 
tested with this combination set. in- 
clude: Electro-Motive 567 and 201A 
injectors, GM 278 and 278A injectors, 
American Bosch T, U and V~ size 
nozzles and types AKA, AKB and AKK 
nozzle holders, Bendix-Scintilla C and 
1D) size nozzles and Types HCA, HCL, 
HCU, HCV, HDA, HDV and HDW 
nozzle holders, Fairbanks-Morse noz- 
kx-Cell-O FM 
Adeco nozzles 


may also be tested with this set. 


zles. and nozzles for 


engines, and Demeo 


Standard A. A. R. glass jar with por- 
The 


National Carbon’s own original de- 


celain cover. unit electrode is 


sign and is especially strong and 
rugged. The new cell is similar in con- 
struction to the series of 500 ampere- 
hour “Eveready” copper-oxide signal 
cells types 3-500 and 5-500, but with 
double the ampere-hour capacity. Spe- 
the cell 


which 


cial features of include a 


safety step insulator prevents 


the possibility of internal drains be- 





tween electrodes by foreign material 
bridging the insulators. and two in- 
verted | -shaped indicator sections at 
the bottom of each outer zinc plate to 
give better visual indication of ap- 


proaching exhaustion. 


New Tachometer Dial Face 


As a reminder to truck drivers that 
maximum horsepower is available only 
at the governed speed of the engine, 
Cummins Engine Company. Ine., has 


designed and copyrighted — special 
tachometer dial faces. 

The new face design will show the 
driver the approximate available horse- 
power as well as engine rpm. at all 
times. Old design tachometer dial faces 
only showed an engine's rpm. 

Technicians believe this new tacho- 
meter dial face will help the driver 
New 
special tachometer dial faces for six 
different 
Warner 


able for Cummins diesels. 


and prevent engine lugging. 


models——all for  Stewart- 


tachometers. are now. avail- 


Engine Stand for Faster Service 

A new engine stand to aid diesel 
engine shops in their repair work has 
been announced by the R & G Manu- 
facturing Company. : 

The new device. known as the “All- 
Klear™ 
ent in that it engages the diesel heads 


block 


cleaning or other work on the mani- 


diesel engine stand is differ- 


from the side and does not 
fold ends. The engine head is grasped 
firmly in a non-jiggling grip by four 
adjustable engaging pins that fit into 


the bolt lock 


place. Loosening or tightening of the 


head holes and into 
pressure brake permits rotation of the 
engine head to practically any angle 
for most convenient and speedy servic: 
ing. 

A sub-assembly adapter is available 
to fit the “All-Kleer”, permitting the 
operator to also service small diesel 

fuel 
Other 


features and accessories include heavy- 


assemblies such as governors, 


pumps. and similar items. 


duty rollers that permit moving the 
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tully-loaded anywhere 
in the shop, a removable oil drip pan 
of approximately 10-gal. capacity, and 
a convenient tool pan. 


engine stand 


Engine heads and accessories weigh- 
ing up to 800 lb. can be handled with 
this equipment. Special, interchange- 
able engaging pins make it possible 
for the stand to handle nearly 


make of diesel head. 


every 


New Chevron Tool 


A new model puncturing tool, for 
use with the priming system for Chev- 
ron starting fluid capsules, is being 
produced by The California Oil Com- 
pany. 

L pper and lower chambers of the 


tool are protected by overlapping 


metal skirts. The tool is an aluminum 
die casting, and cannot crack or 
break. Another new feature is a plug 
the the 


lower chamber which may be removed 


and screen trap at end of 
for easy cleaning. The plug is attach- 
ed also to the tool and its mounting 
be lost if 


shaken loose by jars or vibrations. 


by a chain so it will not 


Fuel Dehydrator 
\ fuel for the re- 


moval of water from gasoline, fuel oil. 


dehydrator. 


diesel oil and kerosene, has been de- 
signed and put on the market by the 
Bowser Company. Made in two sizes, 
with capacities of 350 and 600 gpm., 
the new device permits effective de- 
hydration and automatic water ejec- 
tion at high flow rates. 

Durably built without moving parts. 
the dehydrator employs non-absorptive 
fibre glass dehydrating elements that 
will not decompose. In_ installations 
where there is a possibility of encoun- 
tering large volumes or “slugs” of 
water a special control mechanism is 
available. which prevents water from 


entering the fuel discharge line. 


Improved Air Horns 


A new Swedish invention which im- 
proves the efficiency and tone of air 
horns and whistles, has recently been 
announced by the Leslie Company. 

The the 
“supertyfon” is the invention of sound 
expert, 


new air horn, known as 


Gustav 


Broden, development 
engineer of Malmo, Sweden. 
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Arrangements for the Leslie Co. to 


the 
and Canada were consummated 


manufacture the 
GS 


“supertyfon” in 


on Mr. Leslie’s recent trip to Sweden. 


Engine Stethoscope 


The problem of locating friction 


noises in bearings, pistons. gears, 
ratchets, cams, clutches, traps, pipe- 
lines, valves and other mechanisms is 
answered by a 


new, portable elec- 


tronic instrument, according to Anco 


Instrument Division of Chicago. 


it watches 
and protects 
your engines 


Known as the “elec-detec’’, this elec- 
metal 


probe which serves as a microphone 


tronic stethoscope employs a 
transmitting impulses electrically to 
headphones. It localized the sources of 
tell-tale noise, helps diagnose the trou- 
ble and determine quickly where to 
make repairs without tearing down 
the entire equipment, it is stated. 
According to the manufacturer, the 
electric amplifier and the sensitivity 
control on the device makes it possible 
to detect 


sounds at low 


speed that 
otherwise could be heard only at high. 





Oil pressure failure or overheated cooling water can happen anytime 
...and it can happen to the best engine! But serious damage and 
costly repairs resulting from such minor troubles can be prevented 


with a PENN Safety Control. 


Here’s how it works. If water temperature rises beyond the pre 
determined safe point...or if oil pressure falls too low... the 
PENN Control goes into action! It automatically sounds an alarm, 
flashes a warning light or stops the engine operation . .. whichever 
you choose. Then, the minor fault can be investigated and corrected 


before major damage occurs. 


Simple to install on new or old engines, PENN Safety Controls 
are available in three basic models (1) oil pressure only (2) water 
temperature only (3) combination pressure and temperature. Learn 
more about this /ow-cost protection, send for Bulletin E-100. Write 
Penn Electric Switch Co., Goshen, Indiana. Export Division: 
13 E. 40th St., New York 16, U.S. A. In Canada: Penn Controls, 
Ltd., Toronto, Ont. 
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1 ee See" 


AUTOMATIC CONTROLS 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, PUMPS, AIR COMPRESSORS, ENGINES, GAS RANGES 





75 


DIESEL SLEEVE BEARINGS 
of ANY TYPE 





Precision -made Johnson Bearings contri- 





bute to the performance of 
many kinds of equipment ... from great diesels and 
gigantic industrial machines to automobiles, to tiny 
electric motors. Johnson Bronze produces sleeve bear- 
ings for every purpose, in all types, in a vast range 
of sizes. From this wide experience they have gained in- 
valuable knowledge on bearing applications of every kind. 


You may profit by consulting with Johnson Bronze engi- 
neers on your diesel needs. They have helped others 
decide on the correct bearing. They will gladly study 
your requirements and make recommendations on the 
type and design of bearings needed. Write, wire or call 
today for an appointment. 


for your files... 


@ A series of data sheets, prepared by 
Johnson engineers, is written in con- 
cise, factual form. They cover tolerances, 
alloys, bearing design, lubrication, 
powder metallurgy, etc. Write for a set. 


Electronic Control System 

A new automatic all-electronic in- 
strumentation and control system for 
use in refineries, petrochemical instal- 
lations, industrial power plants and 
central stations has been announced 


recently by The Swartwout Company. 


Known as the “autronic control sys- 
tem”, it is claimed to be the first cen- 
tralized-control, miniature, — all-elec- 
tronic system for measuring and 
controlling process variables such as 
temperature, pressure, level and flow. 

The system consists essentially of 
three basic units: primary sensing ele- 
ment, autronic control unit, and final 
control element. The primary sensing 
element generates a voltage which is 
directly proportional to any change in 
the process variable. This voltage, al- 
ways within the same range regard- 
less of whether temperature, pressure, 
flow or level is being measured, is 
transmitted to the autronic control 
where it is continuously modulated by 
electronic means. The autronic control 
unit then transmits the resulting di- 
rect current to the final control ele- 
ment which may be cither electrically 
or pneumatically operated. If a graphic 
presentation of the process is desired, 
an autronic recorder can be plugged 


into the circuit. 


New Regulating Valve 

Hydraulic Equipment Company has 
recently developed an automatic plung- 
er type oil hydraulic flow regulating 
valve (450) series. This flow regulator 
is designed particularly to eliminate 
hydraulic voids in cylinder operation 
where, in lowering heavy loads, the 
operating cylinder tends to lower fast- 
er than the pump can supply oil to it 
or in systems where linkage is such 
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that over center operation is involved. 
Designed for double-acting cylinders, 
the 450 series valve regulates the flow 
of scavenger oil from the double-acting 
evlinder at the 


supplied by the pump to the power 


same rate as oil is 
side. so eliminating any hydraulic void 
and subsequent loss of control. 

Adapted to the new Sherman Dig- 
ger. the 450 series valve controls ac- 
curately the rate of lowering of the 
loaded shovel so that at no time can 
the load run away from the operator. 
They are available in various capaci- 
ties up to 25 gpm. at 1000 psi. 


“Cat” Mufflers 

The sound of a 225-hp. tractor en- 
gine may be music to the ears of the 
contractor, but sometimes he needs to 
turn the music down. 

That's why Caterpillar Tractor Co. 
recently offered a complete muffler 
diesel DW20 and 
that of- 


group for the new 
DW21 tractors. similar to 
fered for the smaller DW10. 

The new attachment will reduce en- 
gine exhaust noise, providing greater 
operator comfort and reducing annoy- 


ance for people living near job sites. 


New Diesel Air Compressor 


Highway, heavy construction con- 


tractors, and quarry operators, now 


have available for their use the new 
305 


manufactured by The Jaeger Machine 


standard model air compressor, 
Company. and featuring diesel power 


by Cummins. 


The new compressor, rated at 365 
cu. ft. of air per minute at 100 psi. 
165-hp. model 
HRBI-600 Cummins diesel for its pow- 


pressure, utilizes a 
er plant. Engine operating speed of the 
diesel-compressor unit is 1240 rpm. 
Both the engine and compressor are 
mounted on structurally welded main 


frames. The heavy duty wagon has an 


NUGENT Full-Flow 
FILTERING... 


ee e lengthens diesel engine life 
eee increases engine dependability 








FIG.ING CAA# 








illustroted above is one 
of several National Su- 
perior diesel powered 
drilling rigs for American 
Arabian Oil Company 
equipped with Nugent 
Full Flow Filters of the 
type shown 


Wm. W. 


Diesel Power and Diesel Transportation 


NUGENT Full Flow Filtering of lube oil is 
the practical way to provide a maximum 
of lubrication protection for vital engine 
working parts. With Nugent Full-Flow Fil- 
tering all the oil being circulated through 
the engine is filtered every cycle. Dirt, 
carbon and foreign matter are removed as 
soon as they get into the oil. No oil by- 
passes the filter, because it is the foreign 
matter in by-passed oil that does the damage. 

Nugent Full Flow Filters are made in a 
complete range of sizes for all sizes and 
makes of diesel engines. They utilize in 
expensive replaceable bag-type charges 
having 20 times the filtering area of other 
filters of comparable size. 

To get maximum dependability and use- 
ful life from your diesel engines, you can't 
afford to be without Nugent Full-Flow 


Filters. Write for complete information. 


& Co., Inc. 


CHICAGO 22, ILLINOIS 





—— 


Heating? 


IE 


Sa Ne de ae 


ad 
Dn ies ee 


AMEE MEL AEA REM ELIE SAIL LO 
ee: 
es 7 te: ei 


Cooling? 


Ree Mea a Te 
tan 
ter ek RN 


eee Se AR. Ce al, 


~ * 


ee 


Air 
Conditioning? 


5 bad Beale See Am ym 
— 


. Nore. 


a lie 


a ee 


=~ 
Se ee se 


Process? 


ek 
ti 
ek 


= 
weet ey) 
At sn NL 


st ik 
on 


Rs. 
i\ Here’s How to 


Get the RIGHT Answer to your 
HEAT-EXCHANGE PROBLEMS 





The right ratio of surfaces—the right materials — 
the right velocities—the right proportion between 
coil area and depth... there are dozens of factors 
that affect the efficiency, maintenance and service 
life of heat-exchange coils. 

For best performance in your own application, 
the practical approach is to take full advantage of 
the unequalled engineering, research and design 
skill — the unequalled manufacturing and testing 


facilities — which Aeroftin offers you. 


To get the right answer— ask the Aerofin man. 


Aerofin units do the job 
Better, Faster, Cheaper 


AERO FIN CORPORATION “‘Syecue ny. 


Aerofin is sold only by manufacturers of nationally 
advertised fan system apparatus. List on request. 


“auto-steer” front axle, and can be 
hauled safely at 35 miles per hour 
over rough roads. Steel wheels or skid 
mountings are also available. 

Length of the complete rubber tired 
unit is 12 ft.. 3 in.: width, 5 ft., 1014 
in.; height. 6 ft.. 9 in.: and weight, 
8500 Ibs. 


New German Diesels 

In order to meet the increasing de- 
mand for small diesel engines of high 
speed, Motoren-Werke Mannheim, 
Mannheim. Germany has included in 
their production program a new series 
KD 11 diesel engine. which is built in 
a l- and 2-cyl. type. ranging from 5 
to 17 hp. at a speed of 1250 to 2000 
rpm. 

These machines were introduced to 
the European market two years ago 
and are now offered to the Ll. S. mar- 


ket on short delivery terms. 


Hyspeed Winch 

Designed to supply increasing de- 
mand for a lightweight. free-spooling 
tractor winch with fast line speeds and 
quick positive brake action. a new 
D4 HySpeed winch has been devel- 
oped by the Hyster Company and is 
available for immediate delivery from 


Hyster-Caterpillar dealers. 


The new winch can be mounted on 
either seat or fender tank type “Cater- 
pillar” D4 tractors. It has many ap- 
plications as a produc tion tool, as well 
as for service. maintenance and gen- 
eral utility. A few of the jobs it will 


perform are lifting. pulling, crane 
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“WHY HAVEN'T I HEARD 
OF THIS BEFORE?” 


This is what so many diesel operating men ask the 
first time they see a copy of DIESEL POWER & 
DIESEL TRANSPORTATION. 


And we find, every day, as the diesel field widens, that 
so many of the men in it, do not know about this 


valuable magazine—devoted exclusively to diesel. 


THEREFORE . . . to expand our service to the diesel 
industry and all the men in it—and to give our sub- 


scribers every possible advantage . 


you can win a FREE copy of one of these 
VALUABLE REFERENCE VOLUMES. 


For every 2 new subscriptions to 
DIESEL POWER, we will award a 
copy of the New “FUEL INJECTION 
SYSTEMS”, which sells for $1.50, 
and is advertised on another page 


of this issue. 


For every 5 new subscriptions to 
DIESEL POWER, we will award a 
copy of the “DIESEL ENGINEER- 
ING HANDBOOK”, Deluxe Edition. 
This volume covers the entire field 
of !and and marine diesels . 


and sells for $7.50. 
tek ek 


Address all subscription orders, correspondence and 


questions on the above to: 


CIRCULATION MANAGER 
DIESEL PUBLICATIONS 
192 Lexington Avenue, New York 16, N. Y. 
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LIMIT-LOAD FANS.—For large POWER PLANT FANS.—Primary 
scale ventilation. Quiet, non-over forced draft, induced draft—built 
loading. Sizes up to 500,000 ¢. f. m for the severest service. Bulletin 
Bulletin 3675 3750 


INDUSTRIAL 
EXHAUSTERS 
With interchangeable 
wheels for air ex 
hausting or materials 
conveying. All-weld 
ed. Bulletin 3576. 


AXIAL FLOW FANS 
For light-duty venti- 
lation and air condi 
tioning service. Com- 
pact, non-overloading. 
Builetin 35 33-€ 


"E” BLOWERS. 

EXHAUSTERS, For 
oil or gas furnace blow 
ing, line boosting, clean 

ing. Bulletin 3014-€ 


BREEZO FANS. — Easy-to-install VP “CB” AND “CC” PRES- 
wall fans. Durable and very eco- SURE BLOWERS.—In sizes for 
nomical. 6 sizes. Bulletin 3222-F pressures up to 4 pounds and capa- 
cities up to 75,000 c. f. m. Bulletin 
3553-A 


BUILDS THE RIGHT 
FAN FOR THE JOB 


at 


Whether you need to ventilate a small room or an entire factory—clean 
tools with air or give your boiler system the most efficient mechanical 
draft—" Buffalo” builds the fan for the job! And whatever “Buffalo” 
fan you pick, you can know that its performance is backed by 73 years 
of “air know how.” Take a look at the fans shown here, and write us 
for engineering bulletins by number of any that might fit your par 
ticular application. 


—AND FOR PUMPS... 


You'll find a rugged precision-built "Buffalo" Centrifugal Pump of the 
right design, the right metal or alloy and right capacity to handle your 
liquid-moving job most efficiently, WRITE FOR FACTS! 


BUFFALO FORGE COMPANY 
BUFFALO PUMPS, INC. 


140 MORTIMER ST. BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont 
Canada Pumps, Led., Kitchener, Ont 
Sales Representatives in all Principal Cities 





this STANDARDAIRE 


handled hi 
an (3 


cu. ft. of high 
pressure air 
in 15 months 





FOUND IT AS GOOD AS NEW 


e Unit 9B16-213, for 15 months of 
day and night outdoor service, was 
operated beyond its rated capacity 
to meet unforseen demands. It was 
replaced by a larger Standardaire 
Blower. The engineer of this plant 
asked that the hard working unit be 
sealed and returned to our factory 
so that he personally could observe 
the dis-assembly and measurements 
for wear. 


@ Main and Gate Rotors like new 

interior of blower completely dry 
and free of oil--no wear in other 
internal parts. 


@ Timing Gears on Gate and Main 
Rotors—wear very slight--no in- 
crease in back lash could be 
detected. 


Write for specific data—Dept. £49 
Read Standard Corporation, 370 
Lexington Ave., New York 17, N. Y. 








e Axial clearance of Main Rotor 
Shaft Thrust-Radial Bearing, in- 
creased less than .0005’’—other 
bearings in perfect order. 


e@ Even at the extremely high peri- 
pheral speed of these gears, they 
were found to be very quiet in 
service. 


e@ Standardaire Blowers are sturdy 
precision built units with proved 
staying power. 


BLOWER-STOKER DIVISION 


READ STANDARD 





NEW YORK - CHICAGO - ERIE - YORK - LOS ANGELES 


CORPORATION 


work, light pile driving, ground skid- 
ding logs, bundling pump logs, skid- 
ding bundled pulpwood, “feeder cat” 
work in logging and a new method of 
forming and transporting bundles of 
pulpwood logs. 


Fuel Oil Filters 

Hilliard announced recently a new 
line of improved type Hilco “hyflow” 
lubricating and fuel oil filters. 


ad Ty 


These new units include swingbolt 
head construction for quick opening 
of filter covers and a lifting device 
for ease of handiing the cover. Filters 
are available using  factory-made 
throwaway cartridges or the repack- 
able type which the operator repacks 
from bulk supply of filtering materials. 
Filtering materials are available for 
use in these units for handling straight- 
run mineral oils, or the heavy-duty 
detergent type oils, a feature being 
that all types of filter cartridges, both 
factory-made and the repackable type, 
are interchangeable. 

The filters are available in capaci- 
ties ranging from 1% gpm. up to 1000 
gpm., for fuel oil filtering, lubricating 
oil bypass, or full-flow filterir 


9 
ig. 


New Water Filter 

The Butler Engineering Company 
has announced a new water filter, 
model C40. This unit is a combina- 
tion of a centrifugal filter and de- 
scaler. It is installed into the closed 
cooling systems of internal combustion 
engines, similarly to a cab hot water 
heater where the inlet is connected to 
the head of the engine, and the outlet 


is the suction of the pump, and water 
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is continually circulated through the 


Giter. 'S WASTE HEAT 
It is novel insofar as the filtering : , Ne . 

mechanism depends upon the spinning WA Ss TING — ? 

of the water a i dneaiaes of the YOUR MONEY 

solid particles into the bottom visi- 

bowl collecting chamber. There are 

no screens or filter pads to clog this 

unit. and there is a full flow at all 

times, it is claimed. 
The center core of the unit which 

is the de-scaler automatically condi 

tions and treats the water as to its 

scale forming ability and corrosive 

nature. 


New Literature 


Electrical Supply Buyers Guide 


The Surplus Materials Corporation 
has recently issued a new Electrical 
Supply Buyers Guide for August, Sep- 
tember and October. This 23-page 


booklet contains a complete listing of HEAT RECOVERY SILENCERS 


all products with their specifications 


and prices. CONVERT WASTE EXHAUST HEAT 


TO USABLE STEAM or HOT WATER 


Nickel Booklet : , R 
A big Los Angeles Sewage Dis- 
The International Nickel Company posal Plant found that Maxim 
has recently issued a 36-page bulletin Heat Recovery Silencers provided oo eS ey ee See ae us 
ete : ae: less effective heating surface (heating 
describing eight types of austenitic all the steam necessary for plant surface in contact with water), hence 
nickel alloy cast irons that offer unique heating as well as heating the lower steaming rate. 
combinations of properties. sludge — and from exhaust heat that a Rees Se ea enngne 
‘ ’ ; A greater effective heating surface — 
Applications and comparative serv- would otherwise have been wasted. higher steaming rate. Steam pressure 
ice data in many industrial fields are 


Peck . regulated valves control the amount 
erhaps your own operating of water to produce desired steam 


expense picture can be improved capacity. 
by this simple and effective way to 
provide extra steam or hot water 
for heating or processing oper- 
ations while at the same time ef- 
fectively silencing exhaust noise. 


presented to prove the utility of “ni- 








resist” in withstanding corrosion, heat, 
wear and low temperature. High or 
low controlled expansion, magnetic or 
non-magnetic properties and resistance 


to thermal shock add variety to its 


usefulness. It is a reference booklet. Our engineering department will 
well illustrated with photographs, be glad to make recommendations. 
tables of properties and corrosion data 


on nearly 400 conditions. 


Casting-Welding Manual 


The Steel Founders’ Society of 
America has recently published a 
comprehensive new manual incorpo- THE MAXIM SILENCER COMPANY 93 HOMESTEAD AVE., HARTFORD 1, CONNECTICUT 
rating advanced technical data on Dept. WL Gentlemen: Please send me your Bulletin on Heot Recovery Silencers 
welding of steel castings. 33 oe NAME 

Based on studies carried out by the " 4 COMPANY 
society, member companies, and _pro- 


ADDRESS 
fessional research engineers, the 40- 
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Confidence 
Abroad 


Transport operators all over the world have 
learnt to trust this sign. 


In any language the letters on the C.A.V. sign stand for first-rate service facilities, 


maintained by highly-trained craftsmen, using special precision equipment. 


Wherever vehicles fitted with 


C.A.V. Fuel Injection 


Equip 


ment are exported whether to 


Trondheim, Santiago, Hong-Kong 


or Sydney—there’s a service agent 


or depot to give it the specialist 
needed for such 


attention high- 


precision equipment, 


C.A.V. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N.Y. Sales Office: 14820 DETROIT AVE., 
CLEVELAND 7, OHIO 





page report is entitled “Recommended 
Practice for the Welding of Steel Cast- 
ings’. Procedures outlined are equally 
adaptable to the needs and problems 
of the fabricator as well as the foundry. 

Bound in three sections, the society 
manual includes detailed textual con- 
sideration of established procedures, 
tabular classification of electrodes, 
trade-name products and manufactur- 
ers for all classes of electrodes, com- 


positions and recommended procedures 


82 


for carbon steel and low alloy steel 
castings, bibliography, ete. Numerous 
drawings are included to illustrate spe- 
cific approved welding sequences. The 


price is 35¢ per copy. 


Sludge Pump Booklet 

The Ralph B. Carter Company have 
released the latest in their series of 
technical bulletins on equipment for 
liquid processing and industrial waste 
treatment. 


The 16 pages include detailed in- 
formation, engineering data and _ spe- 
cifications on their complete series of 
plunger sludge pumps. Pump and 
motor selection charts, plus specifica- 
lubrication data—along 


tions and 


with essential data on diaphragm 


pumps for general duty are included. 


Fire Protection Booklet 


What one should know about modern 
fire-fighting devices and the different 
fire extinguishing agents used in them, 
is contained in a new 32-page illus- 
booklet — titled 


Protection”, published by the 


trated “Correct Fire 
Amer- 
ican-LaFrance-Foamite Corporation. 
The booklet points out that all fires 
are not alike, and that operators of 
fire extinguishing equipment must 
know the correct extinguisher for use 
on the kind of fire to be extinguished. 
It illustrates and describes the various 
sizes of units available for use with the 
different kinds of fire extinguishing 


agents, 


Ammeter Brochure 

\ 16-page manual entitled “Servic- 
ing with the Amprobe” is now avail- 
able the 


Corporation. 


from Pyramid Instrument 

The booklet has as its primary aim 
how to make servicing jobs easier. It 
consists of case histories of service 
men and others telling how they used 
the volt 


meter. This instrument is an ac. 


Amprobe snap-around am- 
am- 
meter and voltmeter, in one pocket- 


size instrument. 


Index to NEMA Standards 
Publications 


National 
Association 


\ descriptive index to 


Electrical Manufacturers 
Standards Publications was published 


in 1948 to of NEMA 


Standards in choosing those 


aid the users 
which 
would best meet their individual needs. 

\ 1951 revision of this descriptive 
index has now been published. The 
Standards themselves are designed to 
eliminate misunderstandings between 
purchasers and manufacturers and to 
assist the purchaser in selecting and 
obtaining the proper product for his 
particular need. They define a product 
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process o1 procedure with reference to 
of the 


( omposition, 


one or more following: nomen- 


clature. construction. di- 


mensions. tolerances, safety, operating 


characteristics. performance, quality, 


rating. testing and the service for 


designed. The 


Standards is 


which index to the 


alphabetically arranged. 
and a brief description is 


each Standard. 


given of 


Allis-Chalmers Bulletins 


details of 
mers totally-enclosed. 


Allis-Chal- 


fan-« ooled motor 


Construction 


are described in a new bulletin” re- 
leased by the 
Another 


pany s package pumps, engineered for 


company. 

bulletin describes the com- 
a wide range of fractional horsepower 
applications ir 
al heads to 


capacities to SO gpm. 
LOO ft. 


New Lathe Attachment Catalog 


More than 160 different attachments 
and accessories for lathes, drill presses 


and shapers are illustrated in a 


new 
35-page catalog issued by South Bend 


Lathe Works. 


Several new items are cataloged, in 


cluding some recently developed at- 
tachments not previously announced, 
Although 


cessories are 


South 


these attachments and ac- 


designed primarily for 
machine tools. 


use on Bend 


them can be easily 


to other makes. 


many of adapted 


Molybdenum Lubricant Bulletin 


The Alpha Corporation has recently 
bulletin entitled ‘“Molykote 
Lubricants for Industrial Applications” 
eight 
histories 


“Molvkote” 


is molybdenum) in 


issued a 


It includes 


pages of industrial 


case describing the use of 


(whose basic ingredient 
various applica- 


tions tools. 


including machine dies. 
fitting. 
taps. extreme temperature 


cold cold 


ments and sundries. 


press threaded connections. 


lubrication. 
instru- 


forming. heading. 
r 5 


Filter Booklet 


Complete engineering data on syn- 


clinal type filters for sump or line 


installation on all hydraulic and low 


pressure liquid recirculating systems 


is contained in a folder recently pub- 


lished by the 


Company. 


Marvel 


Engineering 


The filters are available in single- 
unit capacity sizes from 5 to LOO gpm. 
Choice of filter 


200. 


mesh is from 30 to 


“Cat” Maintenance Guide 


Caterpillar Tractor Company has is 


sued a maintenance guide in an attrac- 


tive colored cartoon makeup. 


This guide presents information on 


the service of diesel engines. electric 


sets and marine engines 


Airhorn Bulletins 
Kahlenberg 


cently 


Bros. Company has re- 


issued series of bulletins de- 
scribing their airhorns and accessories. 
tells of the 
which these airhorns have application, 


trucks, 


switchers and die 


Bulletin 88 fields in 


including marine. busses, trae- 


tors, low omolives, 
sel trains, 


oo y OO 9 
Orr OD, 


88-6 illus 

models ol 

airhorns and give specification charts 
| 


Bulletin 88-8 describes and 


B lleti 88.1 
sulletins OO Lt, 


trate and deseribe various 


illustrates 


Various accessories, 


rere ie: 
eee an Sais ie 
At Ol 


Winners use MONMOUTH 


ONMOUTH Thinwall 

Bearings are the choice of 
winners at the 500-mile Indian- 
apolis Speedway Races. 

In 1950, 8 of the first 10 cars 
to finish the race used Clevite 
77 and Micro type Monmouth 
Engine Bearings. 

In 1951, all 8 cars that finished 
the race used Clevite 77 and 
Micro type Monmouth Engine 
Bearings. The average 
speed of the winner was 
126.244 miles pef hour 
for the 500-mile race. 


——. 


Diesel Power and Diese! Transportation 


Monmouth Engine Bearings 
are designed and constructed, 
tailor-made if you please, for 
the work they have to do. 
we call 
ance” 


This 
“Engineered Perform- 


. It is just as important to 
Diesel engine performance as 
in a Speedway race car. It is a 
quality found in no other engine 
bearing 


. In the maintenance 


of Diesel engines — whether 


marine, Stationary, or 
in prime movers — 
specify Monmouth 
Engineered Beacings. 


All Monmouth Replacement Parts are engi- 
neered and precision made to saleguard the 
reputation cf the master Diesel engine mechan- 
ics and insure user safety and satistaction. 


REPLACEMENT SALES DIVISION 
6545 Carnegie Ave. + Cleveland 3, Ohie 











Diesels Pile Up Enviable Record on Pipeline 


\ Texas Company which operates 
1.400 miles of trunk and gathering 
lines to serve a great part of Texas 
have kept their pumping costs down 
by taking advantage of the diesel’s 
high availability and efficiency. 

One section of the pipeline is han- 
dled by diesel engine driven pumps 
taking oil at LO psi. and raising it to 
900 psi. for discharge into the line. 
The diesels are 6-cyl.. 327-rpm., 400- 
Atlas 


pumps through a gear drive. Although 


hip., units connected to the 
being consistently overloaded during 
the war years, and operating on a 
12,000-hr. overhaul schedule, the en- 
gines have run up an enviable record. 

After 70,000 


more than 80 per cent of the original 


hours of operation 


Aluminum Industry Has 
17 Per Cent Output Rise 


America’s aluminum industry has 
widened further this year its margin 
of world leadership through a 17.5 
per cent production increase and a 
strong start on a $500,000,000  ex- 
pansion. 


Even before conclusion of the en- 


84 


main bearings and 60 per cent of the 
original connecting-rod bearings were 
still in use, and average cylinder wear 
was about 0.022 in. 

Records of one station show that in 
a 25-month period one engine was 
available for service LOO per cent of 
the time down for 


while the other, 


had an avail- 
ability of 99.99 per cent. 


In one year the two-engines pumped 


servicing 40° minutes, 


almost ten million bbl. of oil. During 
192.832 
gal. of fuel oil and 833 gal. of lubri- 
cating oil. At 6 cents a gal. for fuel 
oil and 70 cents per gal. for lube oil, 


this period, they consumed 


the cost of fuel and lube oil was only 
1.2 mills per bbl. of crude pumped 


into the pipeline. 


largement program, which is about 
15 per cent complete and gaining 
momentum rapidly, plans for another 
large addition to productive capacity 

perhaps equal to one third of the 
industry's size 


pre-Korea may be 


announced, 
Top defense officials have been ex- 


ploring the possibility of adding 500.- 


000.000 Ibs. of raw aluminum capacity 
to the 1,300,000,000 Ibs. of expansion 
already approved and scheduled to 
he in operation by the early part of 
1953. 

With military demands for this key 
material growing constantly, the first 
1952 


produc ers of less essential goods made 


six months of allocations for 
of aluminum may be trimmed to only 
15 per cent of the amount they con- 
Direct military re- 
stockpile 


makers of essential products are  get- 


sumed last vear. 


quirements, — the and the 
ting 65 to 75 per cent of the primary, 
or basic, aluminum produced in the 
United States. 


New Equipment for 
Canadian Pacific 
During the period from October 19 
to November 20, L951. the Canadian 
Pacific Railway received one 1500-hp. 
diesel electric freight “A™ unit (with 
steam generator) from General Motors 
Diesel. Ltd.. completing an order of 
1500-hp. 


unit 


four. one diesel electric 


freight “B” 


ator) from the same company, com- 


(with steam gener- 
pleting an order of four: and eight 
1500-hp. diesel electric freight “B” 
mak- 


ing a total of eight received on an 


units from General Motors. Ltd.. 


order for ten. 


GM Pushing Defense Vehicles 

The GMC Truck & Coach Division 
of General Motors has since June 1950 
completed or contracted for approx- 
imately $30,000,000 worth of regular 
commercial trucks for the armed serv- 
ices and other government agencies 
involved in national defense, it was 
recently anr.ounced. 

This has enabled hundreds of out- 
side suppliers to share in the defense 
9000 


truck units of all sizes and types, with- 


work, which involves nearly 


out the necessity of obtaining new 
tooling equipment. 

The trucks and highway tractors al- 
ready delivered or being assembled 


include pickups, stakes, dumps, water 
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tankers, gas tankers, ambulances. vans, 


buses, wreckers. panels and subur- 
bans. Among the highway tractors are 
a number of GMC 650 diesels de- 
the Army Transportation 


Corps for test purposes. 


livered to 


This defense production has been 


done and is carried on by 


being 
GMC’s regular commercial assembly 
lines and is in addition to the produc- 


the GMC 


vehic le 


military 6 by 6 
last 


tion on 


tactical which © started 


month. 


DEMA Offiicers and Directors 


At a recent meeting of the Diesel 
Engine Manufacturers Association the 


following officers were elected to serve 


for the calendar year of 1952: Otto 
H. Fischer of The Union Diesel En- 
gine Company. top, was elected pres- 
ident: Levin H. Campbell, Jr.. of In- 
ternational Harvester, left center, vice 
A. W. McKinney of The 
National Supply Company, right cen- 
ter, vice president: Robert H. Morse. 
Jr.. of Fairbanks, Morse & Co. left 
the new treasurer: 
Hit! of Diesel 


Manufacturers Association. right bot- 


president ; 


bottom, is and 


Harvey T. Engine 
tom, is secretary and executive direc- 
tor. 

elected William 5. 


Directors are: 


Morris, American Locomotive Co.: 
Walter A. Rentschler, Baldwin-Lima- 
Hamilton: C. Paul Clark. Clark Broth- 
Gordon Lefebvre. The Cooper- 
William E. 
Butts, Enterprise Engine & Machinery 
Co.; 


ers: 
Bessemer Corporation: 
George W. Codrington, Cleve 
land Diesel Engine Division, General 
Motors Corp.: M. C. 
soll-Rand Co.: Robert E. Friend, Nord- 
berg Manufacturing 


Edwin J. 


ton Pump and Machinery Corp. 


Davison, Inger- 


Company: and 


Schwanhausser, Worthing- 


Air-Maze Buys 


Detroit Air Filter Company 
The Air-Maze Corporation, Cleve 


land, Ohio, has purchased the Detroit 

Air Filter Woodstock, 

IHinois, 
Manufacture of 


Company of 


a 
will be 
The 

ty pe 


“Detroit”. 
filters 
W oodstock. 


“throwaway 


and “Dustay” con- 


tinued at filters are 
of the and 


as a method of 


mco;r 
porate “wick action” 
holding more adhesive on the filter 


media, 


conrroL P| WER Bevven 


What Kind of Clutches 
Does ROCKFORD Make 





OVER CENTER 
SPRING LOADED 
SINGLE DISC 
MULTIPLE DISC 
DOUBLE PLATE 
SPLINE DRIVE 


GEAR-TOOTH DRIVE 


POWER TAKE-OFF 
SPEED REDUCER 
SPROCKET DRIVE 
PULLEY DRIVE 


AUTOMOTIVE 
INDUSTRIAL 
TRACTOR 

FARM MACHINE 
ROAD BUILDING 
MACHINE TOOL 
OIL FIELD 
MINING 
LUMBERING 
RAILROAD 
AIRCRAFT 
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American Air Filter 
Forms New Company 


Amer- 


Louis- 


The Canadian business of the 
ican Air Filter Company, Ine. 
ville, Kentucky after January 1, 1952 
will be handled by American Air Filter 
of Canada, Lid., Montreal, P. Q. Mr. 
William G. Hole. formerly of Darling 
Brothers, Ltd. 


Canadian 


will be in charge of all 


operations, Representatives 


will be established) in the larger 
Amer- 


ican Air Filter line of air filters, elec- 


Roto-( ‘lone 


Canadian cities to handle the 


tronic prec ipitators and 


dust. collectors. 


New Nordberg Distributor 

\ppointment of Kighmy Equipment 
Rockford, Illinois, as 
Nordberg LES 


northwestern 


Company of 
distributor for diesel 
engines in the and een 
tral section of Illinois is announced by 
Nordberg Manufacturing 
Milwaukee, Wisconsin. 


The company maintains a well tooled 


Company, 


machine shop staffed with competent, 
trained servicemen and has a com- 
plete parts department. The sales and 
service facilities are housed in a build- 
ing occupying SOOO sq. ft. of 
In addition, the 


tion has three 


some 
floor space, organiza- 
acres of demonstration 
ground and storage facilities west of 


Rockford. 


Rock-Island Dieselizes 
Suburban Service 


The Rock Island Lines today accept- 
ed delivery of the last of 15 locomo- 


make 


complete dieselization of the suburban 


tives which will possible the 
when new 
effective. 


The locomotive was 


system by December 17. 
schedules will become 
received by 
president J. D. Farrington of the Rock 
Island held in 
LaSalle Station. All the new 
engines were Amer- 


and Gen- 


Lines at a ceremony 
Street 
manufactured by 


ican Locomotive Company 


eral Electric Company in Schenectady, 


New \ ork, 
November. 


The 15 new diesels, each capable of 


and were delivered during 


80 mph. speed, cost more than $2,600,- 
000. The new 


others already 


equipment, plus two 


in service, will replace 
28 steam-type locomotives which orig- 


inally powered the suburban service. 


86 


IIlinois IT Inspection Course 


Illinois Institute of Technology has 
received a contract to train 90 Chi- 
cago Ordnance District workers in the 
fundamentals of precision inspection. 


The course will be given in three sec- 


weeks 


30 students. 


tions, each of five duration. 
Kach section will contain 

Those who complete the course will 
he qualified in the use of equipment 
for precision measurement and gaug- 


They 


quality 


ing of war material. will study 


inspection practices, control, 


blueprint reading, shop mathematics, 


fundamental metallurgy, and = manu- 


facturing processes. 


New Insulation from Silicone 


Silicone rubber treated glass cloth 


for motor and cable insulation is now 


in production at General Electric’s 


Coshocton, Ohio plant, it) was an- 
nounced recently, 

In the dipping process that is used 
the glass cloth is passed througa a 
liquid solution of silicone rubber. Af- 
ter the application of heat to cure the 
rubber, the treated fabric is ready for 
use, The process is continuous. 


The chiet use of silicone rubber 
treated glass cloth at 
cable 


high heat resistance and excellent flex- 


present is for 


motor and insulation. Having 


ibility and electrical properties, the 
material is ideal for these applications. 
It is anticipated that other uses will 
he developed in the electric industry. 
end requirements for defense applica- 
tions may require substantial quanti- 


lies. 


New Raybestos Plant 
in Operation 


Production in Raybestos-Manhattan, 
Inc. new Wabash Division has started 
recently in a 70,000 sq. ft. plant, new- 
ly constructed to manufacture sintered 
metal products for the military defense 
built 
tract; a main building 


program, Two units have beex 
on a 62-acre 
which contains the manufacturing fa- 
cilities and administrative offices and 
a service building 
power plant with boilers, compressors, 
water softeners and an electric power 
center, 


Production is currently 


fined to sintered metal clutch plates for 


which houses the 


» uo 3 . 
being con 


Specialists in Precision High Quality 


CONNECTING ROD BOLTS 


A SUBSIDIARY OF 
4 


REPRESENTATION IN PRINCIPAL CITIES 
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jmigor (ny 


is basically a casting process 

the bonding layer being an inter- 
metallic compound of the two 
joined metals. Pure aluminum 
and the generally used casting 
alloys can be bonded by this proc- 
€ss to cast iron, carbon and alloy 
steels, or stainless steel. Heat treat- 
ment after bonding is possible 


APPLICATIONS 


Applications of th ALUMIBOND 
ING process of molecularly bonding 
aluminum and its alloys to steel or iron 
may be grouped into four classes 


y/ 


ie 





LIGHTWEIGHT 


Combining the lightness 
of aluminum and the strength 
of steel and taking 
advantage of the machinability 
of aluminum. 


HE 


~ 





HEAT DISSIPATION 
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BEARING PROPERTIES 
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tank transmissions to supplement ca- 
pacity operations at the Ravbestos Di- 
vision, Stratford, Connecticut. Lhe 
company plans to expand the Wabash 
Division over a period of years to 
include the manufacture of other sin- 
tered metal products for automotive 
automatic transmissions. agricultural 
and industrial equipment, as well as 
some of its diversified products ol as 
bestos and rubber—-brake linings, fan 
belts. automotive hose. industrial rub- 
her products, mechanical packings, as- 
bestos textiles. abrasive and diamond 


wheels. 


Radio Program to Dramatize 
Engineer Shortage 


A special program dramatizing the 
nation’s critical need for engineers will 
be featured on “Adventures in Re 
Westinghouse Klectric 


radio 


search’, the 
Corporation’s science show 
broadcast by over 300 stations in the 
United States and abroad. 


Kntitled Wanted” the 


transcribed public-service feature will 


“Supermen 


highlight the role of the engineer in 
the technological growth of the nation 
and emphasize the present critical 
shortage of technical manpower. Esti 
mates indicate that by 1954 the num 
her of engineering graduates will be 
10 per cent below the minimum re 
quirements of 30,000 a year. 

The program will be broadcast dur 
ing the week beginning Sunday, No 


vember 25. 


Improved Alloy 


According to a recent research’ re 
port from the AF an improved tech 
nique of forming magnesium alloys 
has been developed. 

The new alloying process consists of 
mixing atomized magnesium powder 
with powder of the alloying metals 
and extruding the powder mixture. In 
the conventio ial process magnesium 
and the alloying metals are melted to- 
gether, then cast to form alloy ingots 
or billets which are then extruded. 

According to this report, the pow- 
der-extrusion process results in many 
alloys having higher strength than al- 
loys of the same composition prepared 
by extrusion of billets. Powder extru- 


sion is also said to make possible new 
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FREE 
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tells how to 
speed maintenance 


HIS illustrated digest contains 
\ wealth of sound, practical 
ideas to expedite Diesel mainte 
nance, keep operating costs low 


and extend equipment life. Give 


details on such subjects as 


Cleaning filters 

Desludging lube oil coolers 
Descaling jacket water coolers 
Degreasing engine parts before 
repair 

Steam-detergent cleaning 


Plant maintenance cleaning 


Manual also discusses tested Oak 
ite procedures for streamlining 
control 


maintenance In steam 


stations and electric powel! plants 


FREE copy of this 16-page digest 
yours on request. Consult your 
local Oakite Technical Service 
Representative. Or write address 
below. No obligation 


OAKITE PRODUCTS, INC. 
22C Thames Street, NEW YORK 6, N. Y. 
Technical Service Representatives Located in 
Principal Cities of United States and Canada 


OAKITE 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS + METHODS + SERVICE 





alloy compositions not obtainable by 
the melting and casting process, and 
these new compositions are said to 
provide alloys of greater strength, im- 
proved corrosion resistance and better 


fabrication characteristics. 


Baldwin-Lima-Hamilton Change 


saldwin-Lima-Hamilton 
Kddystone, Pa., 


recently 


Corpora- 


tion, has announced 


that on or about 


January 1, 
1952 the sales, engineering and manu- 
facturing activities of The Whitcomb 
Locomotive Company, a wholly-owned 
subsidiary located at Rochelle, IHlinois, 
will be transferred to the Eddystone, 
Pa. plant. 

The contemplated transter represents 
a broadening and strengthening of the 
corporation's position in the field by 
all locomotive manufac 
Plant 


available. 


concentrating 
where 
This 


consolidation of product manufacture 


ture in the Eddystone 


ample facilities are 


is in line with the company’s policy of 


integrating the various components in 


ANOVA 


MBUsTion sysTEM 


Look for the distinctive Lanova com- 
bustion chamber design in your next 
diesel — it's a sure guarantee of — 


High combustion efficiencies 
Topnotch operating economy 
Smooth, quiet operation 
Clean exhaust 

Easy starting 


the company to insure more efficient 
and economical operation. 

The Whitcomb Plant at Rochelle 
will be utilized to provide much need- 
ed space for the expansion of the 
manufacturing activities of the Austin- 
Western Company, another subsidiary. 
whose principal plant at Aurora, Illi- 
nois, is taxed to capacity by the de- 
mand for road-building and material 


handling equipment. 


Steel Pipe Capacity 


The great increase in the use of oil. 
gas and other pipeline products is re- 
flected in the 43 per cent rise in three 
years in the capacity for making steel 
pipe and tubing. The steel industry's 
facilities for making all kinds of pipe 
and tubing had an annual capacity of 
12.500,000 tons at the be- 
ginning of 1951. after an annual av- 
1.200.000 
capacity in the three-year period, and 


more than 


erage increase of tons of 


further enlargement is under way. 


Pipelines for oil and gas, according to 


the American Iron and Steel Institute. 


measured 450.000 miles. which repre- 
sented nearly 60,000,000 tons of steel 


pipe in the ground. 


Anti-Freeze Supply 
in Good Shape 


According to a recent statement 
by the Department of Commerce there 
will be an adequate supply of anti 


freeze this winter. A survey of nine 


major producers revealed that they 
have almost LOO million gallons avail- 


able for 


almost two gallons per car in the U. 5S. 


use. This is an average of 
While this situation is good, last min- 


ute winterization is still not) recom- 


mended. 


Southern Railroad 
Orders 100 Units 


The 


placed orders for an additional 100 


Southern Railway — recently 
diesel-electric locomotive units costing 
$16,500,000, The new locomotive pow- 
er is being purchased in order to better 
handle the inereased volume of traffic 
nationcl defense 


resulting from the 








COLUMBIA 


A. C. and D. C. 
GENERATORS 


* For Coupled Service 
° For Belt Drive 
———= © Single or Two Bearing —— 


Specify 





Columbia, with its years of experience, brings to 
generator set assemblers a wide line of performance 
proved, sturdily built, A. C. and D. C. Generators. 


You'll find The Lanova System only in 
diesels manufactured by Lanova licensees. 
Their names will be furnished on request. 


AC Generators: 6% to 1000 KVA 
DC Generators and Exciters: 2 to 300 KW 


Lanova Corporation 
38-19 30th St. 


Write for information. Our Engineers will be glad to 
long Island City 1, N. Y. 


review your requirements. 


COLUMBIA ELECTRIC MFG. CO. 


4537 Hemilten Ave. Cleveland 14, Ohio 


ed haat OF Tet Orenes 


... adopted and approved 
L by leading diesel builders 
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TAC does what no 


other tool can do! 


fuine 
ComPREssons FOR DEPENDABLE 


COMPRESSED AIR SUPPLY 


Modern, compact, rugged Quincy Compres- 





AT LAST! AN OPEN-END RATCHET ij Cy 
WRENCH — the world’s first true 
universal wrench. A patented design 
for connections on tubing, rods, 
piping, conduit, studs, etc. Sixty-four 
socket sizes from %" to 4”. Smallest 
effective ratcheting arc yet — 5° to 
74°. TAC will also do every job 
any ordinary ratchet wrench will do 
one TAC set replaces literally doz- 
ens of single-purpose hand tools. 


TUBING AP 


program. The delivery of the new die 
sel units is expected in 1952. Orders 
were divided among the American Lo- 
comotive Company. Klectro-Motive Di- 
of Motors the 


Baldwin-Lima-Hamilton Corporation. 


vision General and 


Ceramic Coatings for 
High-Temperature Alloys 


Ceramic coatings recently developed 
by the National Bureau of Standards 
are substantially increasing the service 


Most 
these 


life of high-temperature alloys. 
of 


coating 


and Ww idely used 


NBC 


which has been in comme?tvial 


successful 
coatings — is ceramic 
\-417. 
production since early 1950. The new 
protective material was developed by 
William N. Harrison. Dwight G. Moore 
and associates of the NBS staff. under 


Ad. 


visory Committee for Aeronautics. The 


the sponsorship of the National 


coating is applied by spraying or dip- 
ping and is then fired for a few min- 
1850° F. 


Ceramic 


utes at 
to 


protection 


coatings applied 


are 


heat-resistant allovs for 


regis 


P 
1112 South Victoria + 10321 Anza Ave. + Los Angeles, Calif 


makers of 
advanced tools 
for industry 


LIANCE CO. 


Branch Offices 


against such forms of deterioration as 


scaling and intergranular corrosion 
Uncoated alloys suffer mostly from the 
chemical action of hot corrosive gases 

particularly oxygen. lead bromide, 
sulfur compounds, and hydrocarbons. 


The effect of the 


pinging on the alloys at high velocity 


erosive mh 


gases 


seems also to be a factor in certain 
types of service, 

al. 
amounts of 


the NACA 


was particularly interested in develop- 


Because the better heat-resisting 


loys contain substantial 


scarce alloying elements. 


ment of coatings to extend the service 
of 


life of hot-operating parts made 


these alloys. 


New Arcos Distributors 


Arcos Corporation. manufacturer of 
high 


electrodes. 


tensile and 


Philadelphia. 


announces the appointment of exclu 


stainless low alloy 


non-ferrous 


sive distributors for the, St. Louis and 
Des Moines territories 
The Clements Welding & Mac hinery 


Company will service St. Louis and 
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sors are designed to serve you faithfully 
for a long, long time and deliver the com- 
pressed air required. Quincy Compressors 
of 
ranging from 1 to 90 C.F.M. Depend on a 


are available in a wide variety sizes 


Quincy specialist to help you select the type 


and size compressor to meet your needs. 
Write Dept. J.22 for details and prices. 





ONLY Quincy OFFERS ALL THESE FEATURES 


@ Timken Bearings 


© Perfectly Balanced © Copper-Finned 
Crankshaft intercooler 


© Lynite Rods 








© Automatic and Positive Lubrication 





QUINCY COMPRESSOR CO. ouincy. winors 


New York @ 


Philadelphia @ 
Dallas © San Francisco 


Chicago © St. Louis 


of southern 
east of Springfield and Se- 
The R. & R. Welding Supply 
Company will cover central lowa, in 
Cedar Rapids, Mason City, 
Waterloo and Fort Dodge. 


that part Missouri and 


IHinois 


dalia. 


cluding 


API Award to Gen. Thompson 
Lieutenant-General Ernest O. Thomp 
of pe 


conservation was 


son. one the nation’s foremost 


troleum experts, 
named the LOS] re ipient of the Amer 
“Gold 
Medal for Distinguished Achievement.” 
He the 
Chic apo on November ‘ 
of the 
Meeting. 
General Thompson is a member of 
the Railroad 
1932. 


is the regulatory body for the 


ican Petroleum Institute's 
in 
the 


Annual 


received medal in person 


during 


course Institute's 3st 


Texas Commission. and 


has been since Phe Commission 


oil in 


dustry in Texas. and he has exercised 


a tremendous influence in the develop 
ment of conservation policies to pro 
tect this nation’s reserves of oil. He is 
ot 


also an author and founder the 


89 





Interstate Oil Compact Commission, 
and has played a leading role in per- 
fecting techniques to increase the 
amount of oil that could be extracted 


from the earth. 


More Diesels for Canadian Pacific 


During the period from September 
20 to October 18 the Canadian Pacifi 
Railway received two 1500-hp. diesel- 
electric freight “A” 
total 


units, making the 


number received three, on an 
order for four; and two 1500-hp. die 


making the number received three on 


sel electric freight units, also 
an order for four buili by the General 
Motors Diesel, Ltd. at 


tario: all units 


London, On 


four received in. this 


period are equipped with steam gen 


erators. 

During the same period orders for 
placed 
1500-hp. freight diese] “A” 


ind ten 1500-hp. freight diesel 


other diesel equipment were 
for: six 
units 
“B” units, freight and passenger serv 
ice, all equipped with steam) genera 


tors, and one 1500-hp. diesel freight 


“B” unit, and three 1500-hp. diesel 


road switchers, two with steam gen- 
erators, all from General Motors Die- 
sel, Ltd. 

Other new equipment includes six 
1600-hp. freight and passenger diesel 
“A” units with steam generators and 
‘ix 1600-hp. freight and passenger 
“BY units also equipped with steam 
venerators from Fairbanks-Morse: six 
1000-hp. diesel switchers and twelve 
600-hp. diesel switchers from the Mont- 


real Locomotive W orks. 


Brown Pyrometer for Diesels 


Brown instrument division of Min- 
neapolis-Honeywell Regulator Co. has 
announced a line of diesel engine py- 
rometers. Special thermocouple assem- 
blies for use with the pyrometers are 
available to facilitate installation and 
service, 

In addition, Brown moisture-proof 
rotary switches for switching the py- 
rometer indicating instrument to the 


various thermocouples in the engine 





“PIMED-RENDING” 


PREMAX 


PRESSURE INDICATOR 


for DIRECT-READING 
or COMPRESSION wo 
FIRING PRESSURES 


OF EVERY TYPE OF DIESEL ENGINE 





No mistake can be 
made in reading—since only one 


_ figure appears in the window of 
the counter—-and this figure rep- 
resents the actual engine pres- 


sure directly in pounds per 
square inch, 


For other features, write for 
Bulletin 294 


— ~ ACCURATE PRESSURE READINGS 
as high as 1700 P.S.1. 


BACHARACH 


IMBDUSTRIAL INSTRUMENT CO, 


O00 BENNETT STREET 





can be supplied, either as an integral 


part of the instrument itself or as a 
self-contained unit for separate mount- 


ing. 


New Fuel Additive ito 
Prevent Clogging 


fuel 


maker claims will reduce maintenance 


\ new additive, which the 
costs due to clogged filter screens and 
fouled fuel injector parts, is now being 
marketed by Shell Chemical Corp. 
Known as lonad 17, the new addi- 
tive has been under investigation for 
that it 


and easy to 


some time. Tests have shown 
is stable, non-corrosive, 
use. Accumulation of tank sludge is 


also prevented. 


Lincoln Electric Moves 


Lincoln Electric Company of Cleve- 
land has recently moved all executive 
and plant offices to a new modern plant 
in the same city. 

The move of the company’s machine 


division involved tons of material and 


Ta Type wi 


removes and holds more dirt! 


RECOMMENDED FOR HIGH- 
CAPACITY ENGINES on large 
tractors, rock crushers, power 
shovels, etc. Large dirt-holding 
capacity allows longer Interval 
between servicing 


REMOVABLE TRAY SIMPLIFIES 
SERVICING. Entire tray is 
quickly removed for cleaning 
Multiple screens prevent clog- 
ging of condensing element 





IN THIS NEW Donaldson heavy-duty cleaner, the removable multi- 
screen “tray” and revised oil cup design feeds more of the condensed 


oil back into the air stream adjacent to the center tube. 


PITTSRURGR & PA. 


A balanced distribution of oil across the entire lower element has 
been achieved, eliminating both overloaded and “thin” areas. 

Extensive tests in the field over a period of five years prove con- 
clusively that the new cleaner has a higher efficiency and a greater dirt- 
holding capacity. We invite manufacturers to write or call for design 
data and test reports. 


DONALDSON CO., INC. Berrie ce ia: (cont Chomnom, One 


“1 Donaldson22““ 
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Rotary geared pump with 
special flange mounting 
becomes integral part of diesel 
engine when installed. Note 
opening above relief valve 
for tachometer, 


Modern diesel operation generally requires a pressure 
lubricating system — and the vital element is the pump. 
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SECTION A—A 


FUSED ALUMINUM OXIDE 


FUSED ALUMINUM ORIDE 









FOR A LASTING, PERFECT SEAL IN 
HIGH COMPRESSION ENGINES 


Fused-Oxide 


Grease 
FITZ-Rite* 


Thousands of Brown & Sharpe pumps are now providing 


reliable service month after month without interruption, 
for lubrication, transfer, or booster systems. 
with various types of flange mountings and special in- 
ternal construction to meet specific requirements. Write 
Brown & Sharpe Mfg. Co., Providence 1, 


for catalog. 
BR. £., U. 6. A. 





Work has he- 
the electrode di- 
vision which will complete the trans- 
fer of all the 
plant. 


some 1500 machines. 


gun on moving out 


operations into new 


Organizational News 


G-E Change 
Arthur F. 


ager of employee and community re- 


Vinson, formerly man- 
lations of General Electric’s small ap- 
paratus division, has been appointed 
assistant manager of the manufactur- 
ing services division, with headquar- 
ters in Schenectady. 

Mr. Vinson joined the corporation 
as a student engineer and then held 
successive positions as process engi- 
neer, de. motor section head, and in- 
ventory 


He 
been assistant production manager at 
the Fort Wayne Works and assistant 
production manager of the apparatus 
department. In 1948 he became man- 


ager of the welding divisions. 


control supervisor. has 


We urge buying through the Distributor 


BROWN & SHARPE 
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Available 


FIT 





Loe Only 


Fitzgerald Metallic Aluminum- 


Steel Ashestos Gaskets * 


Retainers — Cork Gaskets 


Treated Fiber Gaskets for oil, 
gasoline and water connections. Complete Sets 
For Motor Rebuilders. 


*S. M. Reg. Pending 


SINCE 1906 


The Fitzgerald Manufacturing Company 
TORRINGTON, CONNECTICUT 


There's a Fitzgeratd Gasket for every Engine 


Air Filter Appointment 
Harry J. 


manager of the air filter division of 


Noles has been appointed 





the Air Co.. 
the late W. 


Mr. Noles, formerly assisfant manager 


Inc. to 


Filter 


Howard 


American 
succeed Pound. 
of the division, joined the company in 
1928 while still a student at the Uni- 
versity of Kentucky where he studied 


mechanical engineering. 


American Brake Shoe Executives 


William M. Black was appointed 
president and Joseph L. Mullin vice 
president of Electro-Alloys Division, 
American Brake Shoe Company. Wal- 











ter G. Hoffman, formerly president of 
the division, was appointed assistant 
to the vice president for research and 
development of the corporation, 

Mr. Black is a vice president of the 
corporation and also president of the 
American Manganese Steel Division of 
the company. He joined the firm as 
an apprentice in 1912 and served in 
both operating and sales departments 
prior to becoming president of the 
Amsco Division in 1940. 

Mr. Mullin is 


charge of 


vice president in 


for 


Div ision 


operation American 


Manganese Steel and will 
continue in that capacity. He joined 
the company in 1914 and has since 
been continuously associated with the 
production of manganese steel. 


Mr. Hoffman to 


special metallurgical development proj- 


will be assigned 
ects at the company s research center 
in Mahwah, New He 


with the sales department of 


Jersey. started 
A meri- 
can Manganese Steel Division in 1930, 
and became president of Electro-Alloys 
Division in 1943, 
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LUBE AND FUEL OIL PURIFICATION 
i ee 0 


PURIFIERS - FILTERS - RECLAIMERS - CONDITIONERS 


THERE’S A HILCO FOR EVERY LUBRICATION AND 
FUEL OIL FILTERING PROBLEM .. . 
YOU WANT CLEAN OIL AND CLEAN ENGINES TO 


SAVE EQUIPMENT - OIL AND MONEY - 
INVESTIGATE HILCQ OIL MAINTENANCE METHODS 


w% WRITE FOR FREE LITERATURE - NO OBLIGATION 


e THE HILLIARD CORPORATION, 


1200W. FOURTH ST., ELMIRA, NWN. Y. = 


IN CANADA — UPTON-BRADEEN-JAMES, LTD. — 990 BAY STREET, TORONTO, 3464 PARK AVE., MONTREAL 


Sterling Engine Elects 


Three officers of Graham Paige Cor- 
poration have been elected to high 
posts in Sterling Engine Company, fol- 
lowing purchase of 32 per cent of the 
prior preferred stock of the Sterling 
ngine Company. 

Joseph W. Frazer has been elected 
chairman; John J. Bergen, chairman 
of the executive committee; and Irving 
Mitchell Felt, chairman of the finance 


committee. 





SURPLUS 


nounced the 


Waukesha Elects 


The board of directors of the Wau- 
kesha Motor 


Company 


election of Charles E. 





GM 6-71 
ENGINES 


FOR INDUSTRIAL USE 


| 

| 

, 

| 

| 

| 

: * QUADS 
) ° TWINS 
, * SINGLES 
| 

| 

| 

| 

| 

| 





ALSO ADAPTABLE FOR 
TRUCKS AND BUSES 





600 HP — 3.23:1 REDUCTION GEAR 
WRITE — WIRE — PHONE NOW! 


DIESEL DIVISION 
NATIONAL METAL & STEEL CORP. 


Dept 26, Terminal Island (Los Angeles Harbor), Calif. 


TELEPHONE—LOS ANGELES: NEVADA 6-2517 


Nelson, Jr. as a director of the com- 
pany. 

Mr. Nelson. also vice-president, pro- 
recently an- : nee ; 
duction, entered the organization in 
1929 following several years as state 
wholesale representative for a major 
motor car manufacturer. His earliest 
activities with the company were con- 
nected with the financial department 
and led to his appointment in 1933 as 
secretary and treasurer of the Fagoel 
Truck and Motor Coach Company of 
Oakland. California, at that time a 














A FREE Sample 
for a Friend 


If you have a friend or associate who you think 
might be interested in reading DIESEL POWER & 
DIESEL TRANSPORTATION, and would like to 
send him a free sample copy, we should be glad to 
cooperate with you. All you need to do is to fill 
in the convenient coupon while you have it in hand 
and drop it in the mail today. There is absolutely 
no cost or obligation to you. PLEASE PRINT 


‘o: DIESEL POWER & DIESEL TRANSPORTATION 
192 Lexington Avenue, New York 16, N. ¥ 
Without cost or obligation on my part, you may send a free 


sample copy of DIESEL POWER & DIESEL TRANSPOR 
PATION to: 


Title or Position .. 
Company 


Street Address 
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ELECTRO 
Dynamic Micrometer 


MEASURES 


Valve travel 
bounce in engines 
compressors 


Eccentricity of 
commutators, slip 
rings 


Bearing slap in 
engines or 
machinery 


Radial expansion 
of wheels, gears 
at high speeds 


Axial vibration in 
turbo compressors eaa A 
Bounce of relay { without “loading”. 
contacts ‘ 
Vibration in heot 
exchangers. : " 
Electro Dynamic Micrometer 
Eccentricity, whip 
of gears, pulleys 
Shaft whip 


Many more 


Send Coupon Today for Detailed Bulletin 


ELECTRO PRODUCTS LABORATORIES 
4501-DD Ravenswood Ave., Chicago 40, III 


Nome 
Firm 
Street 


City 


Makers of the 
LINEAR PRESSUREGRAPH 


* 
a 
« 
IN CANADA—ATLAS RADIO CORF., LTD., TORONTO, ONTARIO 
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KIENE: 


DIESEL INDICATING VALVES 


\ 


KIENE VALVES are designed to 
give good service under most severe operated at pressures up to 10,000 
corditions, WILI NOT BLOW pst 

OPEN, as valve opens against pres 
sure. The KIENF VALVE HAS 
EFFECTIVE GAS SEAL when 


opened or closed, without use of 


space for attachment. Has been 


ALL KIENE VALVES have stand 
ard indicator plug and wing nut 


connection Regularly furnished 


packing or glands with male ')” NPT engine con 


The KIENE VALVE is SMALI nection. Other threads furnished on 
AND RUGGED, 4'%" in length 


and requiring only 3'4" circle of 


order. Special adaptions for most 


Diesel locomotive engines 


KIENE DIESEL ACCESSORIES, Inc. 


10352 PACIFIC AVE., FRANKLIN PARK, ILLINOIS 


AT THE HEART and BACKBONE 


DIESEL 
POWER 


PORUS-KROME and VANDERLOY M 
Renew ALL Cylinders and 
Crankshafts to BETTER-THAN- 
NEW Condition 


VAN DER HORST CORPORATION OF AMERICA + OLEAN, N. Y. 


U.S. PATENTS 2,048,578, 2,314,604 and 2,412,69 
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HONORED NAME 
IN PUMPING 222 Court Bldg 


H natal, .ateaali — ! 
* * 
Vikin Pump Company 
G Cedar Falls, lowa 


subsidiary of the corporation. Return 
ing to Waukesha in 1934, he became 
factory production manager and in 
1936 was made director of purchases 
and production planning. In 1947 he 
was appointed assistant to the presi 
dent, and in 1949 vice president in 
charge of production. 

Mr. Nelson is active on the execu- 
Internal Com- 


tive committee of the 


bustion Engine Ynstitute and on the 
Munitions Board and National Produc 
Authority 


combustion engines. For a number of 


tion committees on internal 
vears he served on the National Com- 


mittee on Economic Development. 


John Reiner Appoints 


Herman B. Robbins has been named 
as sales manager of the generator set 
division of John Reiner & Company. 
This division handles the distribution 
and sales of D. W. Onan generator sets 
as well as the company’s line of diesel 
and gasoline generator sets, marine 
auxiliaries and oil field utility units. 

In addition to his regular duties Mr. 
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serious shortages of steel and products made of steel. 
Unless the steel mills and foundries get more scrap 
eri iron and steel, it will be impossible to meet current de- 
’ mands for both military and civilian production. 
You have the needed scrap—in the . . 
form of ‘‘idle”’ iron and steel: obsolete 
machinery, no-longer-usable jigs and 
fixtures, chain, gears, pulleys, pipe, etc. 
Set up a Scrap Salvage Program in 
your plant* and help keep the steel 
coming! Non-ferrous scrap is needed, 


—_ 
Semarry cars 


Ald ERNE 
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Robbins will also be in charge of all 


the export activities of the company. 


Cummins Change 
J 


manager, 


Davis. former assistant re- 


gional central region with 


headquarters at Chicago, has been pro- 


moted to regional manager, eastern 
region, of the Cummins Engine Com- 
pany, Ine. 

Mr. Davis has been employed by the 
1942. 
as an inspector on the production line, 


1944 


purchasing department, where he _be- 


company since He first served 


and in was transferred to the 
came field expediter. In 1947 he be- 
came manager, engine sales, and held 
this post until November, 1948, when 
he joined the regional organization. 


Baldwin-Lima-Hamilton 
Reorganization 


The Baldwin-Lima-Hamilton Corpo- 
ration announced recently that a new 
assignment of responsibility has been 
made in the operating management of 
its Eddystone plant. 

John S. Newton, vice president, will 
have complete responsibility for the 
Locomotive Division; Raymond B. 
Crean, vice president, for the South- 
wark Division: and James R. Weaver. 
vice president. will have complete re- 
sponsibility for the newly created De- 


fense and Special Products Division. 


Nordberg Appointment 
Appvintment of James H. Burtis as 
sales engineer, 4-cycle engine depart- 
ment, was recently announced by the 
Nordberg Manufacturing Company. 
Mr. Burtis, a graduate of Columbia 
University, has been employed by Con- 
solidated Edison, New York Central 
Railroad and Jackson & Moreland. He 
served in the Panama Canal zone for 
the latter company for two years. In 
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1942 he joined the Rural Electrificea- 
tion Administration as a plant engi- 
neer with a territory covering 22 At- 
lantic and Gulf Coast states. He has 
also served with 
Fairbanks. Morse and with the U. S. 
Army Corps of Engineers before join- 


ing Nordhe rg. 


as a sales engineer 


American Locomotive Changes 


New appointments in American Lo- 
comotive Company's sales, service and 
renewal parts department were an- 
nounced recently. 


Paul N. Strobell. 


districts 


formerly eastern 
Aleo-GE 


motive sales and field service, Was ap- 


manager for loco- 
pointed assistant to vice president of 
eastern regional sales, with headquar- 
ters at New York City. Ralph M. Dar- 
rin. Jr. succeeded Mr. Strobell 


headquarters at Schenectady. Freder- 


with 


ick Townsend was appointed assistant 
Alco-Gk 


and field service for field service al 


manager, 


locomotive sales 


Schenectady. Riehard B. Fairman was 


named regional renewal parts man- 


ager. eastern section, northeast re- 


gional renewal parts office, located at 


Schenectady. 


Canadian Locomotive 
Vice President 


J. kr. Weiffenbach has 


pointed vice president in charge 


been 


manufacturing of Fairbanks, Morse & 
Company's affiliate. the Canadian Lo 


He succeeds ‘ y 


Jarrell. who has retired following I 


comotive Company 


years with the firm. 

Mr. Weiffenbach was associated for 
12 years with the Eleetro-Motive Divi 
sion of General Motors, serving several 
years as locomotive engineer. hive 


years ago he joined Fairbanks, Morse 





Consult ELLWOOD 
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Requirements 











Quality Precision Crankshafts 
For Diesels — Since 1910 . . . 











ELLWOOD CITY FORGE COMPANY 


CRANKSHAFTS - CONNECTING RODS 
MACHINE FORGINGS 


ELLWOOD CITY.PENNA. 
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COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
VY. to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


BACKLASH 
FRICTION 
WEAR and 
Gre eliminated 


LUbrication is 


PATENTED not required 


FLEXIBLE 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
elo lt] 18), [cm eer 


WARREN, PENNSYLVANIA 








AN ENGINEERING SERVICE 





and LARGEST 
in a jobbing shop 


BRO ©D © DE Recent installation of the NEWEST 


LARGE 


BENT OR BROKEN CRANKSHAFTS 
Built up by metallizing 
and ground to factory 
specifications. 
Ground undersize. 
Thermit welded. 
Aligned. 
CRANKSHAFTS OUR SPECIALTY 


Complete facilities for Diesel 


crankshaft grinder 


Engine repairs. 


BRODIE SYSTEM 


115 Clifton Place, 
Brooklyn 5, N.Y 
Phone Main 2.5242 





He 
quently was appointed chief engineer 
of the 


division. 


\ Company in Chicago. subse- 


company's diesel 


and later manager of engi- 
neering at the Beloit plant. He became 
of the Lo- 
comotive Company plant at Kingston 
in April, 1951. 


In his new post, he 


works manager Canadian 


will direct the 


manufacture of diesel-electric locomo- 


tives and engines as well as a wide 


range of industrial equipment. 


Minneapolis-Honeywell Manager 
William H. 


power industry manager for Minneap- 


Sisson has been named 


olis-Honeywell Regulator Company, it 
was recently announced. 

Mr. Sisson, formerly manager of the 
Indianapolis ofhice, 
the 
power fields. His new headquarters are 


will promote prod. 


uct sales in central station and 


at Philadelphia. 


General Metals Executive 

Named President, California 

Manufacturers Association 
William A. DeRidder 


president of the 


elected 
Manufac- 
held 


meeting of the board of directors. He 


was 
California 


turers’ Association at a recently 


is chairman of the board of General 


Metals Corporation, of which Enter- 


96 


locomotive 


prise Engine and Machinery Co, is a 
subsidiary. 

Mr. DeRidder has been with West- 
ern Drop Forge Company, and when 
this firm was incorporated into Gen- 


Metals he 


president of the new corporation. 


eral vice 


when 


was appointed 


held this position seven years, 


he was elected president. 


Lever Diesel 


(Concluded from page 67) 


figures are anticipated upon further 
refinement of the combustion chamber 
to show improved performance. 

this desien 


Torsional vibration in 


and construction is minor, although 
in some installations a damper might 
be considered advisable. 
of the 


bly is required due 


Rugged con- 
struction reciprocating assem- 
to the 


cation of forces in a lever system. 


multipli- 
The 
for example, bears a 
the 
de- 
the 
full 


Both pins along 


connecting rod, 


50 per cent greater load than 


piston rod pin and is therefore 


signed accordingly. Except for 


fulerum, these pins are under 


pressure lubrication. 
the each 
cylinder are readily removable through 
the of the block. Overall 


dimensions of the engine 


with pistons and rods for 


side engine 
indicate that 
it is a few inches higher than the 
conventional type of engine. 


As the 


stage, 


engine is still in the testing 
further development should be 
interesting to watch. It is reasonable 
to expect that future refinements will 


show improved performance. 








900 HP 740 RPM 12 cylinder General 
Motors Diesel. Engine Model 12-567— 
electric starting. Connected to 500 KW— 
3 PH 440 volt 60 cycle generator— 
complete with switchboard and _ voltage 
regulator. 


DIESEL POWER 
GENERATORS 


. new and used 
. ALL SIZES 
9 HP to 1600HP 


Write wire or phone for prices @ specif 


ae p\ee 


ZIDELL MACHINERY 


& SUPPLY CO. 


3121 S$. W. Moody St., Portland, Ore. * AT 869! 








FOR SALE: ~2- 
8-268A CLEVELAND DIESEL 
ENGINES. PERFECT RUNNING 
CONDITION. 


PATTERSON LANDING 


535 COAST HIGHWAY 
NEWPORT BEACH, CALIFORNIA 


500 H.P.— 
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Authorized Sales and Service 
Robert Bosch, Bendix- 
Scintilla and Demco. 


Now available for immediate 
ROBERT BOSCH 
pintle and hole type nozzles. 


delivery 


A & D Diesel Service, Inc. 
677 Fourth Avenue 
Brooklyn 32, New York 











DIESEL ELECTRIC POWER 


for 
IMMEDIATE 
SHIPMENT 
Unit 
Capacities 
100 to 1875 


Kvo A 
50-60 Cycles 


Various 
Voltages 


Write or wire today for builetins and Pp 
information regarding these fine fully guaran- 
teed, low cost DIESEL ENGINE GENERATING 
UNITS. Visit our plants at Sausalite (S$. F.), 
California, and Jersey City, N. J., and see units 
in operation en ovr test stand 





“SPECIALISTS IN DIESEL POWER” 


A. G. Schoonmaker Co., Inc. 
56 Church $t., New York 7, N. Y. 














— 
DIESEL TESTING 
EQUIPMENT 


For Additional Information 
Write 


AUTOMOTIVE PRODUCTS, INC 


1700 Southeast Grand Avenue 
Portland 14, Oregon 











HAVE YOU A JOB FOR A 
TRAINED MECHANIC? 


We have «a number of alert yo men 
who have completed intensive in 
Diesel Mechanics. They learned their 
trades thoroughly by working on actual 
i und 





our 
and for e prospectus of the graduate. 
fees, of course. Address: 


Placement Manager, Dept. P-103-12 


COMMERCIAL TRADES IMSTITUTE 
1400 Greenleaf 


Chicege 26 


Fredonia, Kansas Plant 


(Continued from page 61) 


to be clean and in perfect condition. 
In the continuous purifier, it has been 
necessary to change filtration elements 
only every three months, which repre- 
sent more than 2000 hrs, operation. 

In the year cited the duafuel en- 
gine used 1922 gal. of lubricating oil 
for an average of 5442 hp. hr. per 
gal. Actually the 
considerably better. The gallonage re- 
corded is the quantity 
the cylinder lubricators which — is 
greater than actual consumption. Ap- 
proximately one-third of the oil has 
to be drained off from the crankease 
supply. Allowing for this reclamation. 
the engine is running better than 6000 
hp. hr. per gal. of lubricating oil 
consumed. 

The new engine was tied into the 
plant cooling water system which em- 
ploys motor-driven centrifugal pumps 
and a spray pond. Though the system 
is open, treated city water is used for 
makeup and there has been no trouble 
with scaling. In the Nordberg duafuel 
engine lubricating oil is used to cool 
the pistons and in turn is circulated 
through an oil cooler. There are 
alarms on pressure and temperature 
of lube and jacket water. 

Air for the duafuel unit 
through an oil-bath filter to the ex- 


haust-driven turbocharger which sup- 


comes 


plies the cylinders with fresh air 


under pressure. The exhaust gases, 
after leaving the turbocharger, vent 
through a vertical silencer. 

The plant is well staffed with four 
operators, a chief operator and two 
oilers, all under the supervision of 
the superintendent of utilities. 

Fredonia believes in sound opera- 
tion. both mechanically and financial- 
ly. In spite of regular contributions 
to other city departments, the plant 
has been able to accumulate sufficient 
reserves so that it could pay cash for 
its 1220-hp. engine and_ still retain 
$30.000.00 in the sinking fund. All 
this. of course. was achieved with the 
oil-burning engines. Today. with the 
load rising steadily and the duafuel 
unit handling the bulk of production, 
the city is assured of even greater 
profits in the years ahead. 
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Diesel 
Additives 
Preiong 
Engine Life 


SAVE FUEL G LUBE OIL 
Write for Bulletin 


LUBAL, INC. 


375 W. Rich S$. Columbus 8, Ohie 
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Contents At A Glance 


With Liquidometer remote 
reading fuel storage tank gauges 
you can check quickly and ac- 
curately oil deliveries, consump- 
tion and amount on hand. No 
Diesel plant is complete without 
one. Liquidometer or Levelom- 
eter models are available for 
tanks of any capacity. 


Write for complete information 


THE LIQUIDOMETER CORP. 


36-24 Skillman Ave., Long Island City, N. we 











FOR SALE 


4-6 cyl. CUMMINS Diesel Pow- 
er Units, Complete. Directly con- 
nected to 25 KW -31.2 KVA 
Generator, 3 /60 120-208 volts. 4 
Wires. 1200 RPM. Type S-110. 
With Exciters and Cables. Serial 
Nos. Model HI, 34145, 34454, 
37906, 32806. All in good con- 
dition, having been operated 
very little. 

SHEPPARD brand new Diesel 
Power Unit, 32 HP. 


SHEPPARD brand new Power 
Unit, 32 HP, with 2 KW Gen- 
erator. 115 volt, 60 cycle, single 
phase. 


GENERAL MACHINERY 
& EQUIPMENT CO. 


140-44 S. 17th Street 
Harrisburg, Pa. 
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JERS—WORLD'S LARGEST MANUFACTUR 


Expansion Joint of the Month 


FLEXIBLE CONNECTORS 


The Zallea Stainless Steel Flexible 
Connector has met a widespread need for 
an inexpensive type of expansion joint 
capable of absorbing both axial and 
lateral movement at low pressures. Ideal 
applications include Diesel engine ex- 
hausts, high temperature air, gas engine 
exhaust lines, aircraft thermal de-icing 
and heating systems. They are extremely 
flexible and long-lasting because of their 
design, having a true bellows form. Like 
all other Zallea Expansion Joints, they 
are hydraulically formed and have a 
uniform wall thickness. All corrugations 
are annular and parallel, with the axis 
perpendicular to the centerline of the 


connector. This construction is much 


more flexible than the spiral or helical 
form of corrugation found in “metal 
hose’? heretofore used on some. of these 
applications. Zallea Flexible Connectors 
are formed from tubes having a single 
longitudinal weld, whereas the type com- 
monly called “seamless” has a_ spiral 
weld running around the crest of every 
other corrugation. This spiral corrugation 
exerts a torque on the adjacent connec- 
Available in 


diameters from 4’ to 72” with flanged 


tions when compressed 


or welding ends or a combination of 
both. Made of stainless steel to handle 
exhaust temperatures in excess of 750° F. 


...a complete, practical catalog on all 
Zallea Expansion Joints. A text book 
and a valuable reference source. Send 
for your free copy today! 


ZALLEA Brotuers, 812 Locust Street 
Wilmington 99, Delaware. 





Why Zallea Joints Last Longer 





CONTROLLED WELDING 
ASSURES LONGER 
EXPANSION JOINT LIFE 


In a corrugated expansion joint, the 
deflection stress varies directly as the 
bellows thickness. And, the life of a cor- 
rugated expansion joint varies as the 
cube of the bellows thickness. Therefore 
it is essential that the corrugated bellows 
have a uniform thickness throughout 
Only in Zallea Stainless Steel Expansion 
Joints are you assured of this optimum 
condition be« ause Zallea alone produc ces 
a longitudinal weld of the same thick- 


ness as the parent metal. 


Welding Methods Tested 

Accelerated flexing tests of corrugated 
bellows proved that the resultant weld- 
ing bead of a shielded arc weld was detri- 
mental to the life of the bellows because 
failure always occurred across the weld 


—thickest section of the bellows. Zallea 





metallurgists, after analyzing the many 
known welding processes, found that by 
adopting an exclusive variation of the 
Heliare process and adding a grain re- 
fining procedure to the finished weld, 
they could produce a corrugated bellows 
that under accelerated flexing tests failed 


in the parent metal only. 


Longer Life Assured 
In over 100 bellows tested with Zallea 
controlled welding, not one failure oc- 
curred within 30 degrees of the weld line 
More important was the fact that these 
bellows lasted four to eight times longer 
than bellows having a shielded arc weld- 
ing bead. The two unretouched photo- 
macrographs below illustrate the ex- 
clusive Zallea controlled welding technique 
as compared to the welding procedure 
used in other expansion joints. When you 
want the best in stainless steel expansion 
joints, always specify ZALLEA,.. 


you'll 


find it pays! 


Weld bead of competitive expansion joint 








@ When the city of Garnett, Kansas, 
placed this 1,400-HP diesel in serv- 
ice in the municipal power plant 
early in 1948, STANDARD HD Oil 
was the logical choice for a lubricant. 
The superior performance of Stand- 
ard fuels and lubricants was already 
an old story to operators at Garnett, 
since they had been used for over 20 
years in the plant’s other generating 






eq:1ipment. One diesel, for example, 
has 1ogged over 70,000 hours and 
is still running with the original 


pistons. A set of rings consistently 


delivers over 20,000 engine hours. 

Since installation of the new 
equipment, lubrication has been 
trouble-free and exceptionally eco- 
nomical with consumption averag- 
ing better than 9,000 HP-hours per 
gallon of lubricant consumed. 

A Standard Oil lutrication spe- 
cialist can help put STANDARD HD 
Oil to work to your advantage in 
your own diesels. For his services, 
call the Standard Oil Company 
area, 


office in your own 


or write: Standard Oi! 


STANDARD OIL COMPANY 









Company (Indiana), 910 South Michigan 


Avenue, Chicago 80, Illinois. 


TRADE MARK 


OIL. 


STANDARD 





STANDARD HD 


‘ 
‘ 
. 





(Indiana) 





